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This compound was prepared by General Method 8 (EXAMPLE 238) . from Carbostyril 124 
(structure 56 of Scheme XVI, where R 1 =R2=H, R 3 =methyl, Y=NH) (500 mg, 2.8 mmol) to 
afford 175 mg (25%) of Compound 241 as a pale yellow solid. Data for Compound 241: 
mp 282-284 °C; IR.(KBr, cm" 1 ) 2966, 2918, 1658, 1641, 1425, 1257; *H NMR (400 MHz, 
5 CDCI3) 7.24 (s, 1 H), 6.34 (s, .1 H), 6.23 (s, 1 H), 5.37 (s, 1 H), 2.41 (s, 3 H), 2.04 (s, 3 H), 
1.29 (s, 6 H); * 3 C NMR (100 MHz, CDCI3) 165.0, 149.8, 146.5, 140.3, 129.2, 127.6, 
119.1,118.5,114.9,112.5,97.2,52.4,31.8,19.3,18.9. 

EXAMPLE 142 

10 1.2-Dihvdro-10-hvdroxv-2.2.4-trimethvl-10/y-isochromenor4.3-glquinoline (Compound 
242. structure 62 of Scheme XVI. where R ] =H. R 2 =R 3 =benzo. Y=Q) 
To a yellow solution of Compound 239 (EXAMPLE 1 39) ( 1 0 mg, 0.033 mmol) in 0.5 mL 
of toluene at -78 °C was added 0.050 mL of DIBALH (1 .5 M in toluene , 0.075 mmol), and 
the resulting solution was stirred at -50 ± 10 °C for 20 min. The reaction was quenched 

15 with water (1 mL) and extracted with ethyl acetate (2x5 mL). Removal of solvent and 
chromatography of the crude residue (silica gel, 20% ethyl acetate/hexanes) afforded 6 mg 
(63%) of Compound 242 as a colorless oil. Data for Compound 242: *H NMR (400 MHz, 
acetone-d6) 7.74 (d, J = 7.8, 1 H), 7.52 (s, 1 H), 7.37 (t, J = 7.8, 1 H), 7.31 (d, J = 7.8, 1 
H), 7.19 (t, J = 7.8, 1 H), 6.26 (d, J = 6.5, 1 H), 6.17 (s, 1 H), 5.97 (d, J = 6.5, 1 H), 5.40 

20 (br s, 1 H), 5.29 (s, 1 H), 2.05 (s, 3 H), 1.27 (s, 6 H). 

EXAMPLE 143 

1. 2-Dihvdro-2.2.4.6-tetramethvl-8//-pvranor3.2-g1quinoline (Compound 24 3. structure 61 
of Scheme XVI. where R*=r2=h. R 3 =methvl. Y=Q) 

25 1.2-Dihvdro-2.2.4.6-tetramethvl-8-pvranonor5.6-g1auinoline (structure 57 of Scheme XVI. 
where R ] =r2=H. R 3 =methvl. Y=Q) To a solution of 7-nitro-4-methylcoumarin (structure 
55 of Scheme XVI, where Rl=R2=H, R 3 =methyl, Y=0) (0.61 g, 1 .75 mmol) was added 50 
mg of 10% Pd/C. The reaction mixture was stirred under an atmosphere of H2 for 2 h. The 
mixture was filtered through a pad of Celite™ and the filtrate was concentrated to give 0.5 g 

30 of the crude amino compound as a yellow solid. This material was used without further 

purification, and was submitted to General Method 3 to afford 90 mg (20%) of 1,2-dihydro- 
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2,2,4,6-tetramemy)-8-pyranono[5,6-g]quinoline as a yellow solid. Data for 1 ,2-dihydro- 
2,2,4,6-tetramethyl-8-pyranono[5,6-g]quinoline: mp 258-260 °C; IR (KBr) 3300, 2955, 
1720, 1630, 1505, 1390, 1250; *H NMR (400 MHz, CDCI3) 7.27 (s, 1 H), 6.30 (s, 1 H), 
6.12 (br s, 1 H), 5.84 (s, 1 H), 5.44 (s, 1 H), 2.37 (s, 3 H), 2.05 (s, 3 H), 1.32 (s, 6 H); ™C 
5 NMR (100 MHz, CDCI3) 161.9, 155.4, 153.1, 147.1, 128.8, 127.0, 1 19.2, 1 10.3, 109.0, 
98.6,52.6,31.8,18.6. 

1 . 2-Dihvdro-2.2.4.6-tetramethvl-8tf-pvranor3.2- plquinoline (Compound 243. structure 61 
of Scheme XVI. where R } =r2=H. R3=methvl. Y=Q) to a solution of 1 ,2-dihydro-2,2,4,6- 

1 0 tetramethyl-8-pyranono[5,6-g)quinoline ( 1 5 mg, 0.06 mmol) in 1 mL of toluene at -78°G 
was added DffiAl-H (0.5 M in toluene, 0.24 mL, 0.12 mmol) and the resulting mixture was 
allowed to stir at -50°C for 60 min, generating a clear brown solution. The reaction was 
quenched with water (1 mL) and was extracted with ethyl acetate (2 x 10 mL). The organic 
extract was concentrated and was chromatographed (silica gel, 4:1 hexanes /ethyl acetate) to 

1 5 afford 1 mg (5%) of Compound 243 as a colorless oil. Data for Compound 243: *H NMR 
(400 MHz, acetone-d6) 6.84 (s, 1 H), 5.96 (s, 1 H), 5.33 (t, J = 3.5, 1 H), 5.26 (s, 1 H), 5.21 
(s, 1 H), 4.59 (d, J = 3.5, 2 H), 1 .96 (s, 3 H), 1 .93 (s, 3 H), 1 .24 (s, 6 H). 

EXAMPLE 144 

20 (R/S)-\ .2.3.4-Tetrahvdro-2.2.4-trimethvl-10-isoouinolonor4.3-g1quinoline (Comp ound 244. 
structure 63 of Scheme XVI. where R*=H. R 2 =R 3 =benzo. Y=Q) Hydrogenation of 
Compound 240 (550 mg, 1 .9 mmol) over 10% Pd/C (200 mg) in 250 mL of ethyl acetate for 
14 h at rt afforded 5 10 mg (92%) of Compound 244 as a yellow solid. Data for Compound 
244: mp 263-264 »C; IR (KBr) 3304, 2960, 2928, 1658, 1606, 1467, 1267 cm-1; *H NMR 

25 (400 MHz, CDCI3) 9.67 (br s, 1 H), 8.45 (d, J = 8.0, 1 H), 8.1 1 (d, J = 8.0, 1 H), 7.94 (s, 1 
H), 7.69 (t, J = 8.0, 1 H), 7.41 (t, J = 8.0, 1 H), 6.25 (s, 1 H), 4.08 (br s, 1 H), 3.02 (m, 1 
H), 1.81 (dd, J = 12.8, 5.2, 1 H), 1.49 (t, J= 12.8, 1 H), 1.46 (d, J - 6.7, 3 H), 1.29 (s, 3 
H) and 1.23 (s, 3 H). 
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EXAMPLE 145 

L2-Dihvdro-2 < 2,4-trirnethv]-10'thioisoquino]onoT43-g1quinolinc (Compound 245, structure 
58 of Scheme XVI . where R ] =H. R^R^^benzo. Y=Q) 

A mixture of Compound 240 (9 mg, 0.03 mmol) and Lawesson's reagent (41 mg, 0.1 mmol) 
5 in 2 mL of THF was stirred at 80°C for 3 h, generating a bright yellow solution. Removal 
of the solvent and chromatography of the crude mixture (silica gel, 1 : 1 ethyl 
acetate/hexanes) afforded 8.2 mg (90%) of Compound 245 as a yellow oil. Data for 
Compound 245: *H NMR (400 MHz, acetone-d6) 8.93 (d, J = 8.1,1 H), 8.33 (d, J = 8.1, 
1 H), 8.01 (s, 1 H), 7.75 (t, J = 8.1, 1 H), 7.44 (t, J = 8.1, 1 H), 6.73 (s, 1 H),5.97(brs, 1 
10 H),5.51 (s, 1 H),2.15(s, 3 H), 1.35 (s,6H). 

EXAMPLE 146 

(+)-! .2.3.4-TetrahvdrO'2>2,4-trimethvM0'isoquinolonor4,3>g1quinoline (Compound 246. 
structure 63 of Scheme XVI. where R ] =H. R^R^benzo. Y=C0 
15 This compound was prepared by a HPLC separation of the enantiomers of Compound 244 
using a Chiracel OD-R column, using a 4: J mixture of methanol and water as the mobile 
phase. The optical purity of Compound 246 was determined by HPLC to be > 99% e.e.; 
la]20 D = + i06(MeOH). 

20 EXAMPLE 147 

1 .2-Dihvdro-2,2.4-trimethvl>6'trifluoromethvN8-pvridonor5.6-g1quinoline (Compound 247. 
structure 57 of Scheme XVIL where R ] =R2=R R3=trifluoromethvl. Y=NH) This 
compound was prepared as depicted in Scheme XVII and. as described below. 
l-rgrr-Butvloxvcarbamovl-3-nitrobenzene (structure 65 of Scheme XVIL whereR^=H. P=r- 

25 butvloxvcarbonvl. Y=NHV General Method 10. TV-Boc-Protection of Nitroanilines To a 
flame-dried 500 mL r.b. flask containing 3-nitroaniline (structure 64 of Scheme XVII, 
where R ] =H, Y=NH) (20.0 g, 144.8 mmol) in 150 mL THF was added di-/m-butyl 
dicarbonate (31 .60 g, 144.8 mmol, 1.00 equivuiv), and the mixture was cooled to 0°C. 4- 
A^/V-Dimethylaminopyridine (19.46 g, 159.3 mmol, 1.10 equivuiv) was added portion-wise, 

30 and the mixture was allowed to warm to rt overnight. Ethyl acetate (400 mL) was added, 
and the mixture was washed with 1M NaHS04(aq) (2 x 200 mL) and brine (200 mL), dried 
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(Na2S04), and concentrated under reduced pressure. Purification by flash column 
chromatography (silica gel, hexanes/ethyl acetate, 9: 1 ) afforded 31 .4 g (9 1 %) of 1 -tert- 
butyloxycarbamoyl-3-nitrobenzene as a white solid. Data for 1 -rerr-butyloxycarbamoyl-3- 
nitrobenzene: *H NMR (400 MHz, CDCI 3 ) 8.31 (dd, 1H, J = 2.2, 2.2, 1H, 2-H), 7.88 (dd, 
J = 7 9 - 1-5, 1H,4-H), 7.69 (brd, 7 = 7.8, 1H, 6-H), 7.44 (dd, J = 8.3,8.1, 1H, 5-H), 6.74 
(br s, 1H, NH), 1 .54 [s, 9H. (Ctf 3 )3CO)]. 

3-/gr/-Butvloxvcarhamovlaniline ( s tructure 66 of Scheme XVII.whereR »=H. P=?- 
butyloxycarhonyl, Y=NH) To an oven-dried 1-L r.b. flask containing \-tert- 
butyloxycarbamoyl-3-nitrobenzene (20.0 g, 83.9 mmol) in 500 mL 1:1 ethyl acetate/ethanol 
at rt was added 1 0% Pd on C (approx 1 mol%), and the mixture was stirred under an 
atmosphere of H 2 gas for 6 h. The reaction mixture was then filtered, and concentrated 
under diminished pressure to give 1 7.4 g (quant of 3-/err-butyloxycarbamoylaniline as a 
white oily solid. Data for 3-/m-butyloxycarbamoylaniline: *H NMR (400 MHz, CDCI3) 
7.04 (t, J = 8.0, 8.0, 1H, 5-H), 6.98 (br s, 1H, NH), 6.53 (dd, J = 7.9, 1.8, 1H, 4-H), 6.36 
(m, 2H, 6,2-H), 3.66 (br s, 2H, Ntf 2 ). 1-51 [s, 9H, (C// 3 ) 3 CO)]. 

7-rm-Butv)oxvcarbamovl-1,2-dihvdro-2 ? 4 - trim e thvl 0 ,iinnline (structure 67 of^cheme 
XVII, whereR'=H,P=?-hutvloxvcarbnnvl V=NH} General Method 1 1 • Skjaug 
Cyclization of ferr-Butylox ycarbamoylanilines To an oven-dried 1 L r.b. flask containing 
3-fm-butyloxycarbamoylaniline (17.4 g, 83.5 mmol), MgS0 4 (50 g, 5 equivuiv), and 4-ten- 
butylcatechol (420 mg, 3 mol%) in 120 mL acetone (approx 0.75 M in the aniline) was 
added iodine (1.07 g, 5 mol%), and the mixture was heated to reflux for 8 h. The crude 
reaction mixture was then cooled to it, filtered through a bed of Celite™ on a fritted-glass 
funnel, rinsing with ethyl acetate, dried (Na 2 S0 4 ), and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, gradient 
elution) afforded 19.9 g (82%) of 7-rerr-butyloxycarbamoyl-l,2-dihydro-2,2,4- 
trimethylquinoline as a white solid, which was further purified by recrystallization from 
acetonitrile to give white needles. Data for 7-rerr-butyloxycarbamoyl-l,2-dihydro-2,2,4- 
trimethylquinoline: lH NMR (400 MHz, CDCI3) 6.93 (d, J = 8.3, 1H, 5-H), 6.8 1 (br s, 
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lH,#NBoc), 6.34 (m,2H, 6,8-H), 5.21 (d,J = 0.9, 1H, 3-H)/3.7J (br s, 1H,N//), 1.94(d, 
J = 1 .0, 3H, 4-C/*3), 1-50 [s, 9H, (C#3)3CO)], 1 .24 [s, 6H, 2-(C//3)2]. 
7>Amino-l,2-dihvdro2,2.4-trimethvlquinoline General Method 12: Removal of Boc 
Protective Group from Compounds of structure 67 of Scheme XVTL where P=f- 
5 butvloxvcarbonvl. Y=NH) To an oven-dried 25 mL r.b. flask containing 7-rer/- 

butyloxycarbamoyl-l T 2-dihydro-2 t 2,4-trimethylquinoline (400 mg, 1.38 mrriol) in 2 mL 
dichloromethane at 0°C was added trifluoroacetic acid (1 .06 mL, 10 equivuiv), and the 
mixture, was allowed to warm to rt. After 3 h at rt, the reaction mixture was diluted with 50 
mL dichloromethane, transferring to a 125 mL erlynmeyer flask, and cooled to 0°C before 

10 neutralization to pH 8 with sat'd aqueous NaHC03. The biphasic mixture was transferred to 
a separatory funnel, the layers were separated, and the organic phase was dried (Na2S04), 
and concentrated under reduced pressure to afford a light reddish oil. The crude material 
thus obtained was of greater than 98% purity by ! H NMR, and was carried on to the next 
step without further purification. While the 7-amino-quinoline obtained decomposed 

15 appreciably within a few hours upon standing at rt, ethanolic solutions could be stored at - 
20°C for 2-3 days without substantial adverse effect on the subsequivuent reaction outcome. 
Typically however, the material was stored in bulk as the crystalline Boc-protected amine, 
and portions were hydrolysed as needed. Data for 7-amino- 1 ,2-dihydro-2,2,4- 
trimethylquinoline: *H NMR (400 MHz, CDCI3) 6.86 (d, J = 8.2, 1H, 5-H), 5.99 (dd, J = 

20 8.0, 2.3, 1H, 6-H), 5.79 (d, J = 2.0, 1H, 8-H), 5.12 (d, J =1.4, 1H, 3-H), 3.53 (br s, 3H, 
N#2, N/0, 1 .93 (d, J = 1 .2, 3H, 4-C/f 3), 1 -24 [s, 6H, 2-(C#3)2]. . 

1 .2-Dihvdro-2.2.4-trimethvl-6-trifluoromethvl-8-pvridonof5.6-p1quinoline (Compound 247. 
structure 57 of Scheme XVII. where R^=r2=h. R 3 =trifluoromethvl. Y=NH) General 

25 Method 13: Knorr Cvclization of 7-aminoO .2-dihvdro-2.2,4-trimethvlquinolines with a ft - 
Keto Ester To an oven-dried 10 mL r.b. flask containing 7-amino- 1 ,2-dihydro-2,2,4- 
trimethylquinoline (100 mg, 0.53 mmol) and ethyl 4,4,4-trifluoroacetoacetate (85.4 mL, 
0.58 mmol, 1.1 equivuiv) in 2.5 mL absolute ethanol was added ZnCl2 (1 10 mg, 0.81 mmol, 
1.5 equivuiv) and the mixture was heated to reflux for 3 h. Upon cooling to rt, the reaction 

30 mixture was diluted with 40 mL ethyl acetate, and the organic solution was washed with 
sat'd aqueous NH4CU dried (Na2S04), and concentrated under reduced pressure. 
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Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, gradient 
elution) afforded 72 mg (44%) of Compound 247 as a bright fluorescent-yellow solid, in 
addition to 70 mg (40%) Of Compound 248 (EXAMPLE 148) as a pale yellow crystalline 
solid, and 10.4 mg (6%) of Compound 249 (EXAMPLE 149) as a white solid. Data for 
5 Compound 247: *H NMR (400 MHz, CDCI3) 1 1 .45 (br s, 1 H, CONtf), 7.38 (s, 1 H, 5-H), 
6.66 (s, 1H, 7-H), 6.27 (s, 1H, 10-H), 5.42 (s, 1H, 3-H), 4.35 [br s, 1H, (CH3)2CNtt], 2.03 
(s. 3H, 4-C//3), 1.33 [s, 6H, 2-(C«3)2]- 

EXAMPLE 148 

10 8-Ethoxv-1.2-dihvdro-2.2.4-trimethvl-6-trifluoromethvl- 8-pvridof5.6-gquinoline 

(Compound 248. structure 71 of Scheme XVII. where R ] =R 2 =H. R3=trifluoromethvl. 
R 5 =ethvl. Y=N) This compound was obtained along with Compounds 247 and 249 as 
described above (EXAMPLE 147). Data for Compound 248: *H NMR (400 MHz, 
CDCI3) 7.56 (d, 1H, J = 1 .8, 5-H), 6.84 (s, 1H, 7-H), 6.74 (s, 1H, 10-H), 5.52 (s, 1H, 3-H), 

15 4.47 (q, 2H, J = 7.0, CH3C//2O), 4.12 [br s, 1H, (CH3)2CN#], 2.09 (d, 3H, J = 1.3, 4- 
C/J3), 1 .42 (t, 3H, J = 7.0, Ctf 3CH2O), 1 .34 [s, 6H, 2-(C#3)2]- This product was readily 
converted to the 2-quinolone isomer Compound 247 by heating neat with 10 equivuiv p- 
chlorophenol at 1 80°C for 3 h, giving Compound 247 in >80% yield. 

20 EXAMPLE 149 

(/?.y>-1.2.6.7-Tetrahvdro-6-hvdroxv-2.2.4-trimethvl-6-trifluoromethvl-8^Pvridonof5.6- 
plauinoline (Compound 249, structure 69 of Scheme XVII. where PJ=R 2 =H. 
R 3 =trifluoromethvl. Y=NH) This compound was obtained along with Compounds 247 and 
248 as described above (EXAMPLE 147). Data for Compound 249: *H NMR (400 MHz, : 
25 DMSO-d6) 10.16 (s, 1H, CONtf), 7.09 (s, 1H, 5-H), 6.61 (s, 1H, OH), 6.24 (s, 1H, 10-H), 
6.01 [s, 1H, (CH3)2CNH], 5.21 (s, 1H, 3-H), 2.80 and 2.72 (ABq, 2H, JaB = 16.4, 7-H), 
1.86 (s, 3H, 4-CW3), 1 .19 and 1.17 [2s, 2 x 3H, 2-(C#3)2]- This product was readily 
converted to the 2-quinolone isomer Compound 247 by heating to 60°C in benzene or 
toluene with a catalytic amount of p-TsOH for 2 h, giving Compound 247 in >95% yield. 



30 
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EXAMPLE ISO 

f/^5^-1.23.4-Tetrahvdro-2:2.4-trimethvl-6-trifluoromethvl-8-pvranonof5.6-glquin6Iine 
(Compound 250. structure 63 of Scheme XVIII. where R^R^ H. R 3 =trifluoromethvl. 
Y=C0 

5 (R/S)- 1 .2.3.4-Tetrahvdro-2.2.4-trimethvl-7-f 1 J J -trimethv lacetoxv>ouinoline ( structure 72 
of Scheme XVIII. where R ] =H. P=r-butvl. Y=Q) In a dry r.b. flask equivuipped with a 
magnetic stir bar was suspended 1 ,2-dihydro-2,2,4-trimethyl-7-( 1,1,1 - 
trimethylacetoxy)quinoline (structure 67 of Scheme XVIII, where R!=H, P=/-butyl, Y=0; 
EXAMPLE 138) (1.01 g, 3.37 mmol) and 10% Pd/C (200 mg) in CH2CI2. The flask was 

10 charged with H2 gas and allowed to react for 12h with constant stirring. The suspension was 
filtered though a bed of Celite™, washed with EtOAc (2 x 50 mL) and concentrated in 
vacuo to afford 996 mg (98%) of [R/S)- l,2,3,4-tetrahydro-2,2,4-trimethyl-7-( 1,1,1 - 
trimethylacetoxy)quinoline as a light brownish-red solid. Data for (RJS)- 1 ,2,3,4-tetrahydro- 
2.2,4-trimethyl-7-(l,l,l-trimethylacetoxy)quinoline: *H NMR (400 MHz, CDCI3) 7.10 

15 (dd,7 = 8.5, 0.9, 1 H), 6.30 (dd, J = 8.4, 2.4, 1 H), 6. 1 3 (d, J = 2.2, 1 H), 3.62 (br s, 1 H), 
2.87 (m, 1 H), 1.71 (dd,7= 13,5.4, 1 H), 1.41 (apparent t, J = 13, 1 H), 1.31 (m, 10 H), 
1.22 (s, 3 H), 1.16 (s, 3 H). 

(R/S)- 1 .2.3.4-TetrahVdro-7-hvdroxv-2.2.4-trimethvlQuinoline This compound was prepared 
20 as described above for l,2-dihydro-7-hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) 
from (/^5)-l,2,3,4-tetrahydrc>-2,2,4-trimemyl-7-(l,l,l-trimethylacetoxy)quinoline (230 mg, 
0.845 mmol) to afford (R/5)-l,2,3,4-tetrahydro-7-hydroxy-2,2,4-trimethylquinoline, which 
was used in the following reaction without further purification. 

25 (^5^-1.2.3.4-Tetrahvdro-2.2.4-trimethvl-6-trifluoromethvl-8-pvranon or5.6-plouinoline 
(Compound 250. structure 63 of Scheme XVIII. where r!=r2=H . R 3 =trifluoromethvl. 
Y=Q) This compound was prepared by General Method 9 (EXAMPLE 238) from crude 
(/?/5)-l^,3,4-tetrahydro-7-hydroxy-2,2,4-trimethylquinoline and ethyl 4,4,4- 
trifluoroacetoacetate (310 mg, 1.69 mmol, 2 equivuiv) to afford 160 mg (61% overall) of 

30 Compound 250 as a yellow solid. Data for Compound 250: R f 0.4 (hex/EtOAc, 3: 1 ); *H 
NMR (400 MHz, CDCI3) 7.41 (s, 1 H), 6.37 (s, 1 H), 6.33 (s, 1 H), 4.46 (s, 1. H), 2.92 (m, 1 
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H), 1.80 (dd, J = 13, 5.0, 1 H), 1 .42 (dd, J = 13, 13, a «), 1.38 (d, J = ?6.0, 3 H), 1.31 (s, 3 
H), 1.25 (s, 3 H). 

EXAMPLE 151 

5 ].2-Dihvdro-2.2.4-trimethvl-6-trifluoro^ (Compound 
251. structure 58 of Scheme XVI. where R^R^H. R 3 =trifluoromethvh Y=Q) In a dry 
pressure tube equivuipped with a magnetic stir bar was dissolved Compound 238 
(EXAMPLE 138) (50 mg, 0.159 mmol) and Lawesson's reagent (320 mg, 0.79 mmol, 5 
equivuiv) in 15 mL toluene. The resulting solution was heated at 100°C for 20 h. The cooled 
10 solution was concentrated on Celite ™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel, hexanes/EtOAc, 5:1) to give 40 mg (78%) of 
Compound 251 as a bright red solid. Data for Compound 251: R r 0.36 (silica gel, 
hex/EtOAc, 3:1); *H NMR (400 MHz, acetone-d6) 7.25 (s, 1 H,), 4.03 (s, 1 H), 6.89 (brs, 1 
H), 6.53 (s, 1 H), 5.62 (s, 1 H), 2.77 (d, J = 1.1, 3 H), 1.39 (s, 6 H). 

15 

EXAMPLE 152 

(/?/Syi.23.4-Tetrahvdro-2.2.4-trimeth^ 

(Compound 252. structure 76 of Scheme XIX. where R^R^H. R 3 =trifluoromethvl. Y=Q) 
In a dry pressure tube equivuipped with a magnetic stir bar was dissolved Compound 250 

20 (EXAMPLE 150) (26 mg, 0.0836 mmol) and Lawesson's reagent (60 mg, 0.41 mmol, 5 

equivuiv) in 15 mL toluene. The resulting solution was heated at 100°C for 20 h. The cooled 
solution was concentrated on Celite™ to give a free flowing powder which was purified by 
flash column chromotography (silica gel, hexanes/EtOAc, 5:1) to afford 19.2 mg (71%) of 
Compound 252 as a bright orange solid. Data for Compound 252: Rf 0.37 (silica gel, 

25 hex/EtOAc, 3:1); J H NMR (400 MHz, CDCI3) 7.43 (s, 1 H), 7.16 (s, 1 H), 6.45 (s, 1 H), 
4.59 (br s, 1 H), 2.93 (m, 1 H), 1 .82 (dd, J = 13, 5.1, 1 H), 1.45 (app UJ= 13, 1 H), 1.39 
(d, J = 6.6, 3 H), 1 .34 (s, 3 H), 1 .27 (s, 3 H). 
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EXAMPLE 153 

6^Chloro(difluoro)methvM.2-dihvdr^^ 

(Compound 253. structure 57 of Scheme XVII. where R^R^H. 
R3=cKlorodifluoromethvl. Y=Q) 
5 This compound was prepared by General Method 9 (EXAMPLE 238) from 1 ,2-dihydro-7- 
hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) (71 mg, 0.37 mmol) and methyl 4- 
chloro-4,4-difluoroacetoacetate (150 mg, 1 .62 mmol, 2.2 equivuiv) to afford 17.6 mg (15 
%) of Compound 253 as a light yellow solid. Data for Compound 253: R f 0.35 
(hex/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 7.40 (s, 1 H), 6.33 (s, 1 H), 6.31 (s, 1 H), 
10 5.41 (s, 1 H) f 4.42 (br s, 1 H), 2.02 (s, 3 H), 1.36 (s, 6 H). 

EXAMPLE 154 

9^Acetvl- 1.2-dihvdro>2.2.4>trimethvl>6-trifluoromethvl-8-pvridonor5.6-g1quinolin^ 
(Compound 25 4. structure 59 of Scheme XVI. where R*=R 2 =R R 3 =trifluoromethvl. 
15 R 4 =acetvL Y=NH 

To an oven-dried 10-mL r.b. flask containing Compound 247 (15 mg, 0.049 mmol) in 1 mL 
dichloromethane at rt was added acetic anhydride (0. 1 0 mL, xs) and 

dimethylaminopyridine (6.5 mg, 0.054 mmol, 1.1 equivuiv), and the mixture was stirred 10 
mih. Dichloromethane (20 mL) was added, and the solution was washed with 1M pH 7 

20 potassium phosphate buffer, dried (Na2SC>4), and concentrated under reduced pressure. 
Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, gradient 
elution) afforded 16 mg (92%) of Compound 254 as a yellow oily solid. Data for 
Compound 254: *H NMR (400 MHz, CDCI3) 7.66 (s, 1H, 5-H), 7.08 (s, 1H, 7-H), 6.83 (s, 
1H, 10-H), 5.63 (s, 1H, 3-H), 4.31 [br s, 1H, (CH3)2CN#], 2.38 (s, 3H, C//3CON), 2.12 (s, 

25 3H, 4-C//3), 1 .48 [s, 6H, KCH^ll 

EXAMPLE 155 

K2-Dihvdro- 2.2.4.10-tetramethvl'6-trifluoromethvl'8-pvridonof5.6-g1quinoline (Compound 
255. structure 57 of Scheme XVII. where gj=methyL R2=H. R 3 =trifluoromethvl. Y=NH^ 
30 6-rm-Buty]oxvcarbamovl-2-nitrotoluene (structure 65 of Scheme XVIL where R*=methvl. 
P=r-butvl oxvcarbonU Y=NH) This intermediate was prepared from 2-methyl-3-nitroaniline 
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(5.00 g, 32.8 mmol) by General Method 10 (EXAMPLE 147), affording 7.44 g (90%) of, 6- 
ferr-butyloxycarbamoyl-2-nitrotoluene as an off-white solid. Data for 6-tert- 
butyloxycarbamoyl-2-nitrotoluene: *H NMR (400 MHz, CDC1 3 ) 7:98 (br d, J = 8.0, 1H, 

5- H), 7.51 (br d, J = 8.1, 1H, 3-H), 7.28 (dd, J = 7.6, 3.4, 1H, 4-H), 6.58 (br s, 1H, Nff), 
.5 2.34 (s, 3H, I-CH3), 1 .53 [s, 9H, (C#3)3CQ)]. 

2-Amino-6-?grr-butvloxv^arhamovltoluene (str u cture 66 of Scheme XVII, where 
Riizmethvl. P=/-hutvloxy™rhonl. Y=NH") This compound was prepared from 6-tert- 
butyloxycarbamoyl-2-nitrotoluene (4.60 g, 18.2 mmol) in a manner similar to that described 
10 for 3-/err-butyloxycarbamoylaniline (EXAMPLE 147), affording 4.00 g (99%) of 2-amino- 

6- rerr-butyloxycarbamoyltoluene as a colorless oil. Data for 2-amino-6-rerr- 
butyloxycarbamoyltoluene: !H NMR (400 MHz, CDCI3) 7.04 (br d of ABq, JaB = 8 0, 

J A = 0, JB = 7.9, 2H, 5,4-H), 6.49 (d, J = 8.3, 1H. 3-H), 6.26 (br s, 1H, NH). 3.61 (br s, 2H, 
NH2), 2.02 (s, 3H, 1 -CH3), 1 .5 1 [s, 9H, (C«3)3CO)]. 

15 

7- fgr/-Butvloxvcarbamovl-l -2-dihvdro-2-2.4.8-tetramethvlQuino line (structure 67 of Scheme 
XVn where Rl=methvl. P=f-butvloxvcarbonl. Y=NHV This compound was prepared from 
2-amino-6-tert-butyloxycarbamoyltoluene (4.00 g, 18.0 mmol) according to General 
Method 1 1 (EXAMPLE 147), affording 4.56 g (84%) of 7-fcrt-butyloxycarbamoyl- 1 ,2- 

20 dihydro-2,2,4,8-tetramethylquinoline as a white solid. Data for 7-rert-butyloxycarbamoyl- 
U-dihydro-2^,4,8-tetramethylquinoline: *H NMR (400 MHz, CDCI3) 6.94 and 6.88 (br 
ABq, JAB = 8.3, 2H, 6,5-H), 6.16 (br s, 1H, JfNBoc), 5.27 (s, 1H, 3-H), 3.61 (br s, 1H, 
(CH 3 ) 2 CNH]) 2.04 (s, 3H, 8-Ci¥ 3 ). 197 (s, 3H, 4-CH 3 ), 1-50 (s. 9H, (C/*3)3CO)]), 1.28 (s, 
6H,2KCH3)2)- 

25 

7-Amino-1.2-dihvdro-2.2.4.8-tetramethvlQuinoline This compound was prepared by 
General Method 12 (EXAMPLE 147) from 7-icrt-butyloxycarbamoyl-l,2-dihydro-2,2,4,8- 
tetramethylquinoline (400 mg, 1.32 mmol) affording 267 mg (quant) of 7-amino-l,2- 
dihydro-2,2,4,8-tetramethylquinoline as a light reddish oil. Data for 7-amino-l,2-dihydro- 
30 2,2,4,8-tetramethylquinoline: NMR (400 MHz, CDCI3) 6.82 (d, J = 8.2, 1H, 5-H), 



WO 96/19458 PCT/US95/16096 

189 

6.08 (&,J = 8.1, 1H, 6-H), 5.15 (d, J = 1.2, 1H, 3-H), 3.56 (br s, .3H, NH2, Nff), 1.95 (d,7 = 
1 .2, 3H, 4-C//3), .1.9 1 (s, 3H, 8-C//3), 1 .27 [s, 6H, 2-(C//3)2]. 

1 .2-Dihvdro-2.2.4. 1 0-tetramethvl-6-trifluoromethvl-8-pvridonor5.6-g1quinoline (Compound 
5 255. structure 57 of Scheme XVII. where Rl=methvl. r2=H. R 3 =trifluoromethvl. Y=NH1 
This compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l,2- 
dihydro-2,2,4,8-tetramethy]quinoline (100 mg, 0.49 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (107 mL, 0.73 mmol, 1 .5 equivuiv) affording 75 mg (47%) of 
Compound 255 as a fluorescent-yellow solid. Data for Compound 255: *H NMR (400 
10 MHz, CDCI3) 9.23 (br s, 1H, CON//), 7.37 (s, 1H, 5-H), 6.67 (s, 1H, 7-H), 5.45 (s, 1H, 3- 
H), 4.14 [br s, 1H, (CH3)2CN//], 2.12 (s, 3H, \O-CH3), 2.04 (d, J = 1.1, 3H, 4-CHs), 1.37 
[s, 6H, 2-(CH3)2). 

EXAMPLE 156 

15 1 .2-Dihvdro-2.2.4-trin iethvl-6-( 1 . 1 .2.2.2-pentafluoroethvB-8-Dvranonof5.6-g!quinoline 
(Compound 256. structure 57 of Scheme XVII. where R j =R^=H. R 3 =pentafluoroethvl. 
Y=Q) This compound was prepared by General Method 9 (EXAMPLE 238) from 1 ,2- 
dihydro-7-hydroxy-2 t 2,4-trimethylquinoline (EXAMPLE 138) (67 mg, 0.35 mmol) and 
ethyl 4,4,5,5,5- pentafluoropropionylacetate (179 mg, 0.76 mmol, 2.2 equivuiv) to afford 

20 1 1 .8 mg (10 %) of Compound 256 as a light yellow solid. Data for Compound 256: J H 
NMR (400 MHz, CDCI3) 7.31 (s, 1 H), 6.35 (s, 1 H), 6.33 (s, 1 H), 5.40 (s, 1 H), 4.54 (s, 1 
H), 1 .99 (d, J = 1.1,3 H), 1 .35 (s, 6 H). 

EXAMPLE 157 

25 (/?/5^-6-Chloro(difluoro)methvl-1.2.3.4-tetrahvdro-2.2.4-trimethvl-8-pvranonor5.6- 
glouinoline (Compound 257. structure 63 of Scheme XVIII. where R } =R 2 =H. 
R3 =chlorodifluoromethvL Y=Q) This compound was prepared by General Method 9 
(EXAMPLE 238) from (/V5)-U23,4-tetr^ydro-7-hydroxy-2,2,4-trimethylquinoline 
(EXAMPLE 150) (57 mg, 0.29 mmol) and methyl 4-chloro-4,4-difluoroacetoacetate (120 

30 mg, 0.645 mmol, 2.2 equivuiv) to afford 35.6 mg (38 %) of Compound 257 as a light yellow 
solid. Data for Compound 257: R f 0.37 (hex/EtOAc, 3: 1 ); lH NMR (400 MHz, CDCI3) 
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7.55 (s, 1 H), 6.36 (s, 1 H), 632 (s, 1 H), 4.53 (br s, 1 H), 2.95 (m, 1 H ), 1 .80 (ddd, J = 13, 
5.1, 1 .5, 1 H), 1 .45 (apparent t, J = 13, 1 H), 1 .39 (d, J = 6.7, 3 H), \ .32 (s, 3 H), 1 .27 (s, 3 
H). 

EXAMPLE 158 

5 7-Chloro-1.2-dihvdro-2.2 4-trimethvl- 6-trifluoromethvl-8-pvranonof5.6-g1qui 

f Compound 258 structure 57 of Scheme XVI I. where R*=H. R 2 =CI. R3=trifluoromethyl t 
Y=Q) This compound was prepared by General Method 9 (EXAMPLE 238) from 1 ,2- 
dihydro-7-hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) (78 mg, 0.41 mmol) and 
ethyl 2-chloro-4,4,4-trifluoroacetoacetate (195 mg, 0.898 mmol, 2.2 equivuiv) to afford 7.2 

10 mg (6%) of Compound 258 as a red solid. Data for Compound 258: Rf 0.33 (hex/EtOAc, 
3:1); *H NMR (400 MHz, CDCI3) 7.37 (s, 1 H), 6.32 (s, 1 H). 5.42 (s, 1 H), 4.54 (br s, 1 
H), 2.01 (d, J = 1.0, 3 H), 1.31 (s, 6 H). 

EXAMPLE 159 

15 ( jg/SV7-Chloro- 1 .2.3 .4-tgtrahvdro-2.2.4-trimeth vl-6-trifluoromethvl-8-pyranonor5,6- 
glouinoline rCompound 259. structure 63 of S cheme XVIII. where R*=H. R^=CK 
R3=trifluoromethvl. Y=Q) This compound was prepared by General Method 9 (EXAMPLE 
238) from (/?/5)-l^,3,4-tetrahydro-7-hydroxy-2,2,4-trimethylquinoline (EXAMPLE 150) 
(57 mg 0.29 mmol) and ethyl 2-chloro-4,4,4-trifluoroacetoacetate (140 mg, 0.645 mmol, 2.2 

20 equivuiv) to afford 6.8 mg (7%) of Compound 259 as a yellow solid. Data for Compound 
259: R f 0.35 (hex/EtOAc, 3:1); *H NMR (400 MHz, CDCI3) 7.53 (s, 1 H), 6.32 (s, 1 H), 
4.51 (br s, 1 H), 2.93 (m, 1 H), 1.81 (dd, 7=13. 3.7, 1 H), 1.44 (apparent t, /= 13, 3 H), 
1.31 (s,3H), 1.25 (s,3H). 

25 EXAMPLE 160 

(fo^l.2.3.4-Tetrahvdrcv?--2.4-trime^ 

(Compound 260. stnicrure 63 of Scheme XVIII. where r!=r2=H, R3=tnf]uoroTneth Y l, 
Y=NH) 

(/^^7-rgrt-Butvloxvcarbamovl-1.2.3.4-tetrah vdrcv2.2.4-trimethvlquinoline (structure 72 ol 
30 Scheme XVHI where Rl=H P=r-butvloxvc arhnnvl. Y=NH) To an oven-dried 100 mL 
round-bottomed flask containing 7-rert-butyloxycarbamoyl-l,2-dihydro-2,2,4- 
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trimethylquino'line (EXAMPLE .147) (200 mg, 0.69 mmol) in 50 mL 2: 1 ethyl 
acetateVethanol at rt was added 10% Pd on C (approx 1 mol%), and the mixture was stirred 
under an atmosphere of H2 for 4 h. The reaction mixture was then filtered, and 
concentrated under diminished pressure to give 201 mg (quant) of 1-tert- 
5 butyloxycarbamoyl-l,2,3,4-tetrahydro-2^,4-trimethylquinoline as a white oily solid. Data 
for (/t^)-7-/crr-butyloxycarbamoyl-l,2,3,4-tetrahydro-2 r 2,4-trimethylquinoline: *H NMR 
(400 MHz, CDCI3) 7.02 (d, J = 8.7, 1H, 5-H), 6.73 (br s, 1H, tfNBoc), 6.39 (dd, J = 8.3, 
2.2, 1H, 6-H), 6.29 (br s, 1H, 8-H), 3.62 (br s, 1H, Ntf), 2.85 (ddq, J = 12.5, 12.3, 6.4, 1H, 
4-H), 1 .70 and 1.39 [d of ABq, JaB = 12.8, J a = 5.5 Hz (3-Hequiv), -/B = 12.6 Hz (3- 
10 H a x)2H], 1 .49 [s, 9H, (C#3)3CO)], 1 .29 (d, J = 6.7, 3H, 4-C#3), 1 .21 (s, 3H. 2-CH 3 ), 1-14 
(s, 3H, 2-CH3). 

(R/S)-7- Amino- 1 .2.3.4-tetrahvdro-2.2.4-trimethvlquinoline This compound was prepared 
by General Method 12 (EXAMPLE 147) from 7-Krr-butyl6xycarbamoyl-l,2,3,4-tetrahydro- 

15 2,2,4-trimethylquinoline (150 mg, 0.51 mmol) to afford 98 mg (quant) of (/J/S>7-amino- 
l^,3,4-tetrahydro-2,2,4-trimethylquinoline as a light reddish oil. Data for 7-amino- 1,2,3,4- 
tetrahydro-2,2,4-trimethylquinoline: !H NMR (400 MHz, CDCI3) 6.92 (dd, J = 8.0, 0.8, 
1H, 5-H), 6.02 (dd, J = 8.2, 2.3, 1H, 6-H), 5.77 (d, J = 2.3, 1H, 8-H), 3.39 (br s, 3H, N#2, 
NH), 2.81 (ddq, J = 12.6, 12.3, 6.4, 1H, 4-H), 1 .68 and 1.38 [d of ABq, JAB = 12.8, J A = 

20 5.5 Hz (3-Hequiv), ^B = 12.5 Hz (3-Hax)2H], 1.26 (d, J = 6.7, 3H, 4-CH3), 1 .19 (s, 3H, 2- 
- CH3). 1.14(s,3H,2-CH 3 ). 

1.2.3.4-Tetrahvdro-2.2.4-trimethvl-6-trifluoromethvl-8-pvridonor5.6-g1quinoline 
(Compound 260. structure 63 of Scheme XVIII. where R!=r2=H. R 3 =trifluoromethvl. 

25 Y=NHt This compound was prepared by General Method 13 (EXAMPLE 147) from (R/S)- 
7-arnino-l,2,3,4-tetrahydro-2^,4-trimethylquinoline (98 mg, 0.51 mmol) and ethyl 4,4,4- 
trifluoroacetoacetate (82 mL, 0.56 mmol, 1.1 equivuiv) to afford 66 mg (42%) of 
Compound 260 as a fluorescent-yellow solid. Data for Compound 260: *H NMR (400 
MHz, CDCI3) 1 1.32 (br s, 1H, CON#), 7.50 (s, 1H, 5-H), 6.64 (s, 1H, 7-H), 6.41 (s, 1H, 

30 10-H), 4.55 [br s, 1H, (CH3)2CN#], 2.91 (ddq, J = 12.6, 12.4, 6.3, 1H, 4-H), 1.76 and 1.41 
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[dof ABq.^AB = 12.8, J A - 5-5 Hz (3-H e q U jv). JB = 12.4 Hz (3-Hax)2HJ, 1.37 (d, J = 
6.8, 3H, 4-CH3), 1.22 (s, 3H, 2-CH 3 ), 118 (s, 3H, 2-CH 3 ). 

FX AMPLE 161 

5 i ?_.nihvdro-2.7 4 Q.t e tr a Tnethv »-^-trifl U oromethv]-8-pvridono[5 6-rlquinoline (Compound 
^1 structure 57 »f XVI. where R 1=R2=H. R3 = trifluoromethvl, R^methyl) 

To an oven-dried 50-mL r.b. flask containing Compound 247 (500.0 mg, 1 .62 mmol) in 5 
mL THF atO°C was added portion-wise sodium hydride (71.4 mg of a 60% dispersion in 
mineral oil, 1.78 mmol, 1.10 equivuiv). After 30 min, iodomethane (101 mL, 1.62 mmol, 

10 1 .00 equivuiv) was added, and the mixture was allowed to warm to it, and after 4 h, the 

reaction mixture was cooled to 0°C, and water (5 mL) was added. The reaction mixture was 
then diluted with 100 mL ethyl acetate, and the organic solution was washed with 50 mL 
brine, dried (Na2SC>4), and concentrated under reduced pressure. Purification by flash 
column chromatography (silica gel, hexanes/ethyl acetate, gradient elutibn) afforded 497 mg 

1 5 (95%) of Compound 261 as a bright fluorescent-yellow solid. Data for Compound 261: *H 
NMR (400 MHz, CDC1 3 ) 7.41 (d, J = 1 .7, 1H, 5-H), 6.73 (s, 1H, 7-H), 6.28 (s, 1H, 10-H), 
5.42 (s, 1H, 3-H). 4.36 [br s. 1H, (CH 3 )2CNH], 3.62 (s, 3H, NC/f 3 X 2.04 (d, J = 1.2, 3H, 4- 
CH3), 1.33 [s, 6H, 2-(CH3)2]- 

20 EXAMPLE 162 

L2-Pihvdro-2 , 7 4-trim e thvl-8-trifluorometh Y l-^-pvridonor5.6-p1ouinoline (Compound 262, 
structure 70 of Scheme XVII. w here R 1=R2=H R3 =tri f|uoromethvl, Y=NH) An 
alternative procedure for the Knorr reaction combined 7-amino-l,2-dihydro-2^,4- 
trimethylquinoline (EXAMPLE 147) (131 mg, 0.70 mmol) and ethyl 4,4,4- 

25 trifluoroacetoacetatc (154 mL, 1.05 mmol, 1.5 equivuiv) with 0.5 mL poly phosphoric acid 
(PPA) in a 10-mL r.b. flask and the mixture was heated to 100°C for 2 h. The cooled 
reaction mixture was diluted with 140 mL ethyl acetate, and the solution was washed with 
neutralized to pH 8 with 50 mL safd aqueous NaHC0 3 . The layers were separated, and the 
organic phase was washed with 50 mL brine, dried (Na 2 S0 4 ), and concentrated under 
30 reduced pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl 
acetate/gradient elution) afforded 79 mg (37%) of Compound 247 along with 8 mg (4%) of 
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Compound 262 as a fluorescent-fellow solid. Data for Compound 262: *H NMR (400 
MHz, CDCI3) 10.50 (br s, 1H, OCCF3N//), 7.33 (s, 1H, 5-H), 6.62,(5, 1H, 7-H), 6.17 (s, 
1H, 10-H), 5.33 (s, 1H, 3-H), 4.21 [br s, 1H, (CH3)2CNtf], 2.04 (s, 3H, 4-C#3), 1.36 [s, 
6H,2-(C// 3 )23- 

5 

EXAMPLE 163 

6-IT)ichlorofethoxv)methvll-1.2-dihvdro-2.2.4-trimethvl-8-Dvranonor5.6-g1quino]ine 
(Compound 263. structure 57 of Scheme XVII. where r!=r2=H, 
R 3 =dichloro(ethoxv)methvl. Y=Q) 

1 0 This compound was prepared by General Method 9 (EXAMPLE 238) from 1 ,2-dihydro-7- 
hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) (67 mg, 0.35 mmol) and ethyl 4,4,4- 
trichloroacetoacetate (179 mg, 0.77 mmol, 2.2 equivuiv) to afford 30 mg (24%) of 
Compound 263 as a light orange solid. Data for Compound 263: Rf 0.28 (hex/EtOAc, 
3:1); *H NMR (400 MHz, CDCI3) 7.97 (s, 1 H), 6.51 (s, 1 H), 6.32 (s, 1 H), 4.42 (q, J = 

15 7.2, 2 H), 2.92 (m, 1 H), 1.79 (dd, J = 13, 5.1, 1 H), 1.40 (m, 4 H), 1.38 (d, J = 6.6, 3 H), 
1.30(s,3 H), 1.25 (s, 3 H). 

EXAMPLE 164 

5-(3-Furvn-K2-dihvdro-2.2.4-trimethvl-8-pvranonof5.6-plquinoline (Compound 264. 

20 structure 57 of Scheme XVII. where R *=r2=H. R3=3-furvl. Y=Q) 

This compound was prepared by General Method 9 (EXAMPLE 238) from 1 ^-dihydro-7- 
hydroxy-2,2,4-trimethylquinoline (EXAMPLE 138) (120mg, 0.62 mmol) and ethyl 6-oxo- 
3-furanpropionate (227 mg, 1.25 mmol, 2 equivuiv) to afford 6.4 mg (3%) of Compound 
264 as a light yellow solid. Data for Compound 264: R f 0.30 (hex/EtOAc, 3: 1 ); *H NMR 

25 (400 MHz, CDCI3) 7.76 (s, 1 H), 7.76 (dd, J = 3.5, 1.8, 1 H), 7.34 (s, 1 H), 6. 66 (d, J = 
1.7, 1 H), 6.35 (s, 1 H), 6.06 (s, 1 H), 5.36 (s, 1 H), 4.34 (s, 1 H), 1 .95 (d, J = 1.1,3 H), 
1.34 (s, 6 H). 

EXAMPLE 165 

30 1 .2-Dihvdro-l ^.2.4-tetramethvl-6-trifluoromethvl-8-pvranonor5.6-p1quinoline (Compound 
265. structure 60 of Scheme XVI. where r!=r2=r5 = h. R3=trif)uoromethvl. Y=G> 
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In a dry r.b. flask equivuipped with a magnetic stir bar was dissolved Compound 238 (50 
mg, 0.162 mmol) and paraformaldehyde (48 mg, 1.62 mmol, 10 equivuiv) in glacial acetic 
acid (10 mL). To this bright yellow solution was added NaCNBH3 (50 mg, 0.81 mmol, 5 
equivuiv). The solution stirred for 1 8 h under an atmosphere of N2- In a separate flask was 

5 prepared a suspension of 100 g ice and 20 mL of 20% NaOH(aq). The reaction mixture was 
slowly poured over the NaOH solution, extracted with EtOAc (3 x 50 mL), washed with 
brine, dried (Na2S04) and concentrated in vacuo to afford 50.6 mg (97%) of Compound 
265 as a bright yellow solid. Data for Compound 265: Rf 0.39 (hex/EtOAc, 3:1); *H 
NMR (400 MHz, CDCI3) 7.20 (d, J = 1 .8, 1 H), 6.36 (s, 2 H). 5.36 (d, J = 1 .0, 1 H), 2.88 

10 (s,3H),2.00(d,7= 1.1, 3 H). 1.39(s,6H). 

EXAMPLE 166 

1 .2-Dihvdrc>-^trifluoromr-thvl-2.2.4-tri TTiethvl-9-thionvran-8-onor5,6-p1 quinoline 
(Compound 266 structure 57 of Scheme XVU where r1=r2=H. f^trifluoromethyl, 
15 Y=S) 

3-Amino-5-f-hutvloxvcarbonvl thiophenol (st ructure 66 of Scheme XVT1. where R ] =H, 
P=r-butvloxyr-arhonvl. Y=S) To a solution of 3-aminothiophenol (500 mg, 4.0 mmol) and 
di-r-butyl dicarbonate (872 mg, 4.0 mmol) in 10 mL of dry dichloromethane at 0°C was 
added dropwise, triethylamine (557 mL, 4:0 mmol). When the addition was complete, the 

20 reaction was allowed to warm to rt and the resulting mixture was stirred for 16 h. The 

reaction mixture was concentrated in vacuo and the residue was then diluted with 20 mL of 
ethyl acetate and washed with water (2x10 mL), dried (Na2S04) and concentrated in vacuo 
to an oil that was subjected to flash chromatography (silica gel, hexanes/ethyi acetate, 7:3) 
which gave 274 mg (30%) of 3-amino-S-f-butyloxycarbonyl thiophenol as a clear oil. Data 

25 for 3-anWS-i-butyloxycarbonyI thiophenol: *H NMR (400 MHz, CDC) 3) 7.12 (apparent 
1,7= 8.2, 1H), 6.90 (d,/ = 8.2, 1H), 6.84 (d,7= 2.2, 1H), 6.68 (dd, J = 8.2,2.2, 1H), 
3.68 (brs,2H), 1.56 (s,9H). 

7-f-Ri,tvloxv Ca rbonvlthirv-1 .2-dihvd m -7-2 4-trimethvlnuinoline (structure 67 of Scheme 
30 XVIT. where R*=H P^-hutvlox vcarbonvl. Y=S) This compound was prepared by General 
Method 13 (EXAMPLE 147) from 3-amino-S-f-butyloxycarbonyl thiophenol (274 mg, 1.2 
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mmol) to .afford 148 mg (40%) ^of T-r-butylpxycarbonylthio-l^-dihydro^^,^ 
trimethylquinoline as a yellowish oil. Data for 7-/-butyloxycarbonylthio-l ,2-dihydro-2,2,4- 
trimethylquinoline: *H NMR (400 MHz, CDCI3) 7.02 (d, J = 7.9, 1H), 6.74 (dd, J = 7.9, 
1.6, 1H), 6.57 (d, J = 1.6, TH), 5.31 (s, 1H), 3.73 (br s, 1H), 1.95 (s, 3H), 1.50 (s, 9H), 1.26 
5 (s, 6H). 

L2-Dihvdro-6-trifluoromethvl-2,2.4-trim 

(Compound 266. structure 57 of Scheme XVII, where R*=R2=R R 3 =trifluoromethvl. 
Y=S1 Trifluoroacetic acid (744 mL, 0.0096 mol) was added all at once via a syringe to a 

10 solution of 7-r-butyloxycarbonylthio-l,2-dihydro-2^,4-trirnethylquinoline (0.14 g) in 1 mL 
of dry dichloromethane at 0 °C. After 10 min the ice bath was removed and the mixture 
was allowed to stir at it for 45 minutes. It was then cooled to 0 °C and neutralized with 
sat'd NaHC03, extracted with dichloromethane (3x10 mL). The combined organic phases 
were washed with water (10 mL), dried (Na2S04) and concentrated in vacuo to a crude 

1 5 product (50 mg) that was used directly in the next step. A solution of the crude material 
obtained above (50 mg) and zinc chloride (100 mg, 0.724 mmol) in 0.5 mL of absolute 
ethanql was heated in a sealed tube for 16 h at 80 °C. The reaction was quenched with saf d 
NH4CI (2 mL) and extracted with ethyl acetate (2x5 mL), dried (Na2S04) and 
concentrated in vacuo to an orange solid residue that was subjected to flash 

20 chromatography (silica gel, hexanes/ethyl acetate, 7:3), followed by preparative TLC (500 
pm, hexanes/ethyl acetate, 7:3) to afford 2.2 mg (3%) of Compound 266 as a yellow oil. 
Data for Compound 266: *H NMR (400 MHz, CDCI3) 7.54 (s, 1H), 6.62 (s, 1H), 6.43 (s, 
1H), 5.44 (s, 1H), 4.32 (br s, 1H), 2.03 (s, 3H), 1.29 (s, 6H). . 

25 EXAMPLE 167 

1.2-Dihvdro-1.2.2.4.9-pentamethvl-6-^ 

(Compound 267, structure 60 of Scheme XVI. where Rl=R2=R 5 =rH. R 3 =trifluoromethvL 
Y=N-methvn 

To a 25-mL r.b. flask containing Compound 247 (EXAMPLE 147) (125.8 mg, 0.41 mmol) 
30 in 5 mL DMF at rt was added 200 mg (approx 10 equivuiv) solid KOH. After 30 min, 
iodomethane (129 ML, 2.04 mmol, 5.0 equivuiv) was then added, and the mixture was 
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allowed to stir at rt overnight. Ethyl acetate (50 mL) was then added, thebiphasic mixture 
was neutralized to pH 6 with safd aqueous NH4CI, and the layers were separated. The 
organic phase was washed with brine, dried over Na2S04, and concentrated under reduced 
pressure. Purification by flash column chromatography (silica gel, hexanes/ethyl acetate, 
5 gradient elution) afforded 1 1 1 mg (8 1 %) of Compound 267 as a bright fluorescent-yellow 
solid. Data for Compound 267: *H NMR (400 MHz, CDCI3) 7.37 (s, 1H, 5-H), 6.74 (s, 
1H, 7-H), 6.21 (s, 1H, 10-H), 5.38 (s, 1H, 3-H), 3.69 [s, 3H, CONCW3], 2.94 [s, 3H, 
(CH3)2CNCH 3 ], 2.03 (s, 3H, 4-CH3), 1.40 [s, 6H. 2-(Ctf3)2l- 

10 EXAMPLE 168 

7-ailoro-1.2-dihvdro-2-2-4-trimethvl-6-trifluoro methvl-8-pvridonor5.6-glQuinoline 

(Compound 268. structure 57 of Scheme XVII. where R ] =H. R^=C1- R3=trifluoromethvl. 
Y=NHV 

This compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l,2- 
1 5 dihydro-2,2,4-trimethylquinoline (EXAMPLE 1 47) (64 mg, 0.34 mmol) and ethyl 2-chloro- 
4,4,4-trifluoroacetoacetate (147 mg, 0.68 mmol, 2.0 equivuiv) to afford 36 mg (31 %) of 
Compound 268 as a fluorescent-yellow solid. Data for Compound 268: *H NMR (400 
MHz, CDCI3) 7.52 (s, 1H, 5-H), 6.31 (s, 1H, 10-H), 5.43 (s, 1H, 3-H), 4.47 [br s, 1H. 
(CH3)2CN/f|, 2.03 (s, 3H, 4-CH3), 1 -33 [s, 6H, 2-(C//3)2l- 

20 

EXAMPLE 169 

6-Chlorofdifluoro^memvl-1.2-dihvdro-2.2.4-trimethv l-8-pvridonor5.6-glquinoline 
(Compound 269. structure 57 of Scheme XVII where Rl=R2=H. 
R3=chlorordif1uoromethvn. Y=NH) 

25 This compound was prepared by General Method 1 3 (EXAMPLE 1 47) from 7-amino- 1 ,2- 
dihydro-2^,4-trimethylquinoline (EXAMPLE 147) (60 mg, 0.33 mmol) and methyl 4- 
chloro-4,4-difluoroacetoacetate (92 mg, 0.49 mmol, 1.5 equivuiv) to afford 17 mg (16%) of 
Compound 269 as a fluorescent-yellow solid. Data for Compound 269: J H NMR (400 
MHz, CDCI3) 12.50 (br s, 1H, CONtf), 7.52 (s, 1H, 5-H), 6.62 (s, 1H, 7-H), 6.39 (s, 1H, 

30 10-H), 5.42 (s,lH. 3-H), 4.48 [brs,lH,(CH 3 )2CN/f], 2.04 (d,7= 1.0, 3H, 4-CH3). 1-31 

[s, 6H, 2-(C#3)2]- 
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EXAMPLE 170 

8-Cvano>1.2-dihvdro-2.2,4-triniethvlindenor3,2>g1quinoline (Compound 270. structure 16 of 
Scheme IV. where R 2-4 = H. R 5 =cvano. X=CH2> 
5 To a 25-mL r.b. flask equivuipped with a magnetic stir bar were added Compound 117 
(104.7 mg, 0.40 mmol), DMF (1 .5 mL), pyridine (0.16 mL), and copper (I) cyanide (43.2 
mg, 0.48 mmol). A reflux condenser was attached to the flask. The green cloudy mixture 
was stirred at reflux for 3 hours, and allowed to cool to room temperature. The reaction 
.mixture was diluted with ether (30 mL) which formed a precipitate in the dark solution. 

10 The precipitate was gravity filtered through Celite. The filtrate was rinsed three times with 
ether (20 mL). The isolated solution was added to a separatory funnel. The organic layer 
was washed with 2: 1 mixture of water and ammonium hydroxide (20 mL) followed by 
saturated ammonium chloride solution (2 x 20 mL) and saturated sodium bicarbonate (20 
mL). The aqueous layers were extracted with ether (3 x 10 mL). The organic layers were 

15 combined, dried (Na2S04), and concentrated. The product was purified by flash column 

chromatography (75 mL silica, hexane) to afford 30 mg (26 %) of Compound 270. Data for 
Compound 270: *H NMR (400 MHz, acetone-d6) 7.77 (d, J = 7.9, 1H), 7.72 (s, 1 H), 
7.61 (m, 2 H), 6.72 (s, 1 H), 5.54 (s, 1 H), 5.39 (s, 1 H) t 3.79 (s, 2 H), 2.08 (s, 3 H), 1.29 (s, 
6H). - 

20 

EXAMPLE 171 

6-(3-Cvano-5- fluorophenvl V 1 .2-dihvdro-2.2.4-trimethvlquinoline (Compound 271. 
structure 4 of Scheme II. where Rl=3-cvano-5-fluorophenvn 

3-Bromo-5-fluorob enzonitrile . To a 1 liter r.b. flask equivuipped with a magnetic stir bar,- 
25 commercially available 1 ,3-dibromo-5-fluorobenzene (44.0 g, 1 73.3 mmol), DMF (268 
mL), pyridine (28.0 mL), and copper (I) cyanide (15.5 g, 173.3 mmol) were added under 
nitrogen. A reflux condenser was attached to the flask. The green cloudy mixture was 
stirred at reflux for 3 h. The reaction progress was difficult to monitor by TLC, so once 
lower Rf impurities were observed the reaction was allowed to cool to rt. The reaction 
30 mixture was quenched with 200 mL ether which formed a precipitate in the dark solution. 
The precipitate was gravity filtered through Celite. The filtrate was rinsed three times with 
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ether (100 mL). The isolated solution was added to a separatory funnel. The organic layer 
was washed with 2 to 1 mixture of water and ammonium hydroxide (200 mL) followed by 
saturated ammonium chloride solution (2 x 200 mL) and saturated sodium bicarbonate (200 
mL). The aqueous layers were extracted with ether (3 x 100 mL). The organic layers were 
5 combined and dried (Na2S04). The product, 3-bromo-5-fluorobenzonitrile, was purified by 
flash column chromatography (300 mL silica, hexane) followed by recrystallization from 
hexane to afford 22.3 g (65 %) of the product as white crystals. Data for 3-bromo-5- 
fluorobenzonitrile: iH NMR (400 MHz, acetone-d6) 7.81 (s, 1 H), 7.73 (dd, J = 8.4, 1.9, 
1 H), 7.65 (dd, 7= 8.5, 2.0, 1 H). 

10 

6-(3-CvancH5-fluorophenvlVL2-dihvdro-2,2.4-trimethvlquinoline (Compound 271. 
structure 4 of Scheme II. where R^S-cvano-S-fluorophenvn . This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (46.3 mg, 0.14 
mmol) and 3-bromo-5-fluorobenzonitrile (29.1 mg, 0.14 mmol). The crude material was 
15 purified by recrystallization from hexane to afford 15.8 mg (37%) of Compound 271. Data 
for Compound 271: NMR (400 MHz, acetqne-d6) 7.83 (app t, J = 1.3, 1 H), 7.68 (dd, 
J= 10.6,4.0, 1 H), 7.43 (d, J = 2.0, 1 H), 7.41 (dd, 7 = 2.2, 1.2 1H) 7.35 (dd, /= 8.3, 2.2, 1 
H), 6.59 (d, J = 8.4, 1 H), 5.35 (br s, 1 H), 5.39 (s, 1 H), 2.04 (s, 3 H), 1 .28 (s, 6 H). 

20 EXAMPLE 172 

6-( 3-Cvano-4-fluorophenvl V 1 .2-dihvdro-2.2.4-trimethvlquinoline ( Compound 272. 
structure 4 of Scheme II. where R^-cvano^fluorophcnvI) 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (53.8 mg, 0.17 mmoles) and 3-bromo-6-fluoro-benzonitrile (33.9 mg, 0.17 
25 mmol). The crude material was purified by HPLC (reverse phase ODS column, 85% 

methanol/water, 3.0 mL/min) to afford 3.3 mg (7%) of Compound 272. Data for Compound 
272: *H NMR (400 MHz, acetone-d6) 7.97 (dd, J = 6. 1 , 2.2, 1 H), 7.93 (m, 1 H), 7.39 (t, 
J= 17.9, 9.0, 1 H), 7.35 (d, J = 1.5, 1 H), 7.27 (dd, 7= 8.3, 1.9, 1 H), 6.58 (d, J = 8.3, 1 H), 
5.38 (s, 1 H), 5.34 (s, 1 H), 2.08 (s, 3 H), 1.28 (s, 6 H). 
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EXAMPLE 173 

6-(3-Cvanc^6-fluorophenvlVl ^-dihvdrcHZ^^trimethvlquinoline (Compound 273 T 
structure 4 of Scheme II. where Rl=3-cvano-6-fluorophenvI) 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
5 Compound 9 (70.0 mg, 0.22 mmol) and 3-bromo-4-fluorobenzonitrile (44.1 mg, 0.22 
mmol). The crude material was purified by HPLC (reverse phase ODS column, 85% 
methanol/water, 3.0 mL/min) to afford 3.3 mg (5%) of Compound 273. Data for Compound 
273: *H NMR (400 MHz, acetone-d6) 7.90 (dd, J = 7.5, 2. 1 , 1 H), 7.67 (m, 1 H), 7.36 
(dd,J = 10.9,8.5, 1 H),7.28 (s, 1 H), 7.21 (m, 1 H), 6.58 (d, J = 8.2, 1 H), 5.48 (s, 1 H), 
10 5.37 (s, 1 H), 2.04 (s, 3 H), 1 .29 (s, 6 H). 

EXAMPLE 174 

6~f5-fluoro>3-(trifluoromethvhphenvn-1.2-dihvdro-2.2.4-trimethvlquinoline (Compound . 
274. structure 4 of Scheme II. where R^S-fluoro-S-ttrifluoromethvnphenvn 

15 This compound was prepared according to General Method 2 (EXAMPLE 9) from 

Compound 9 (42.8 mg, 0.13 mmol) and 3-bromo-5-fluorobenzotrifluoride (32.7 mg, 0.13 
mmol). The crude material was purified by HPLC (reverse phase ODS column, 90% 
methanol/water, 3.0 mL/min) to afford 3.1 mg (7%) of Compound 274. Data for Compound 
274: lH NMR (400 MHz, acetone^) 7.71 (s, 1 H), 7.63 (d, J = 10.5. 1 H), 7.40 (d, J = 

20 2.2, 1 H), 7.34 (dd, J = 8.1, 2.0, 1 H), 7.29 (d, J = 8.6, 1 H), 6.59 (d, J = 8.3, 1 H), 5.50 (s, 1 
H), 5.39 (s, 1 H), 2.05 (s, 3 H), 1 .29 (s, 6 H). 

EXAMPLE 175 

6-(3-chlorcH2'methvlphenvn>L2-dihvdro>2.2.4-trimethvlquinoline (Compound 275. 

25 structure 4 of Scheme II. where R ] =3>chlon>2-methvlphenvlV 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (70.0 mg, 0.22 mmol) and 2-bromo-6-chlorotoluene (45.2 mg, 0.22 mmol). 
The crude material was purified by flash column chromatography (75 ml silica, hexane to 
5% ethyl acetate/hexane) to afford 63.1 mg (96%) of Compound 275. Data for Compound 

30 275: *H NMR (400 MHz, acetone-d6) 7.30 (d, 7= 8.3, 1 H), 7.16 (m, 1 H), 6.95 (s, 1 H), 
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6.87<d,J = 10.2, 1 H),f6.54(d,J=8.0, 1 H),:536 (s, 1 H), 5.25 (s, J H), 2.03 (s, 3 H), 1.28 
(s,6H). 

EXAMPLE 176 

5 1 > 2-Dihvdr<>2.2.4-trimethvl>6>f3>nitroDhenvl)quinoline (Compound 276. structure 4 of 
Scheme II. where Rl=3-nitrophenvl) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (19.4 mg, 0i06 mmol) and 3-nitrobromobenzene (12.3 mg, 0.06 mmol). The 
crude material was purified by flash column chromatography (75 ml silica, hexane to 5% 
10 ethyl acetate/hexane) followed by reverse phase flash column chromatography (50 mL ODS, 
80% methanol/water) to afford 2.9 mg (16%) of Compound 276. Data for Compound 276: 
lH NMR (400 MHz, acetone-d6) 8.35 (appt, J = 4.1, 2.0, 1 H), 8.05 (d, 7= 8.0, 1 H), 8.01 
(dd, J = 8.1, 6.5, 1 H) t 7.64 (t, J = 15.9, 8.0, 1 H), 7.40 ( d, J = 2.1, 1 H), 7.34 (dd, J = 8.4, 
2.3, 1 H), 6.61 (d, J = 8.4, 1 H), 5.40 (d, 7 = 1.4. 1 H), 2.05 (s, 3 H), 1.29 (s, 6 H). 

15 

EXAMPLE 177 

6-(3-Acetvlphenvl VI »2-dihvdro-2.2.4-trimethvlquinoline (Compound 277. structure 4 of 
Scheme II. where Rl=3-acetvlphenvlV 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
20 Compound 9 (66.2 mg, 0.21 mmol) and 3-bromoacetophenone (41.4 mg, 0.21 mmol). The 
crude material was purified by flash column chromatography (30 ml silica, hexane to 20% 
acetone/hexane) followed by reverse phase flash column chromatography (50 mL ODS, 
70% methanol/water) and a second normal phase flash column chromatography (30 mL 
silica, hexane to 20% acetone/hexane) to afford 5.0 mg (8%) of Compound 277. Data for 
25 Compound 277: *H NMR (400 MHz, acetone-d6) 8.13 (s, 1 H), 7.81 (m, 1 H), 7.50 (t, J = 
15.0, 7.8, 1 H), 7.33 (m, 2 H), 6.59 (d, /= 8.1, 1 H), 5.38 (s, 1 H), 5.32 (s, 1 H), 2.62 (s, 3 
H), 2.08 (s, 3 H), 1 .28 (s, 6 H). 

EXAMPLE 178 

30 6-(3-cvano-2-methvlphenvn-l .2-dihvdro-2.2.4-trimethvlouinoline (C ompound 278. 
structure 4 of Scheme II. where R ] =3>cvano-2-methvlphenvn 
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3-Bromo-2-methvlbenzonitrile . This compound was prepared in a manner similar to that 
described for 3-bromo-5-fluorobenzonitrile from commercially available 2;6- 
dibromotoluene (1.80 g, 7.20 mmol), DMF (1 1 mL), pyridine (1.1 mL), and copper (I) 
cyanide (0.52 g, 5.76 mmol). The crude product was purified by flash column 
5 chromatography (100 mL silica, hexane) to afford 50 mg (35%) of 3-bromo-2- 

methylbenzonitrile. Data for 3-bromo-2-methylbenzonitrile: *H NMR (400 MHz, 
acetone-d6) 7.88 (d, J =8.0, 1 H), 7.73 (d, J =8.0,1 H), 7.32 (t, 7 = 15.8,7.9, 1 H), 2.58 (s, 
3H). 

10 6-(3-cvano-2-methvlphenvl VI .2-dihvdro-2.2.4-trimethvlquinoline (Compound 278. 
structure 4 of Scheme II. where Rl=3-cvano-2-methvlphenvn . This compound was 
prepared according to General Method 2 (EXAMPLE 9) from Compound 9 (56.5 mg, 0. 1 8 
mmol) and 3-bromo-2-methylbenzonitrile (34.8 mg, 0.1 8 mmol). The crude material was 
purified by flash column chromatography (50 ml silica, hexane to 20% acetone/hexane) 

15 followed by a second flash column chromatography (75 mL silica, hexane to 20% 

acetohe/hexane) to afford 10.5 mg (20%) of Compound 278. Data for Compound 278: *H 
NMR (400 MHz, acetone-d6) 7.59 (dd, J = 7.7, 0.9, 1 H), 7.48 (dd, J = 7.8, 0.8, 1 H), 7.36 
(t,7= 15.3,7.7, 1 H),6.99(d,y= 1.8, 1 H), 6.91 (dd, J = 8.1, 1.9, 1 H), 6.58 (d, 7= 8.1, 1 
H), 5.37 (s, 1 H), 5.30 (s, 1 H), 2.48 (s, 3 H), 1.97 (s, 3 H), 1.30 (s, 6 H). 

20 

EXAMPLE 179 

L2-Dihvdro-2>2.4-trimethvl>6-f3'methviphenvnQuinoline (Compound 279. structure 4 of 
Scheme II. where Rl=3-methvlphenvl) 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
25 Compound 9 (99.5 mg, 0.3 1 mmol) and 3-bromotoluene (53.5 mg, 0.3 lmmoles). The 
crude material was purified by HPLC (reverse phase, ODS column, 80% methanol/water, 
3.0 mL/min.) to afford 2.7 mg (3%) of Compound 279. Data for Compound 279: *H 
NMR (400 MHz, acetone-d6) 7.37 (s, 1 H), 7.32 (d, J = 7.9, 1 H), 7.28 (d, J = 2.0, 1 H), 
7.21 (m, 2 H), 7.02 (d, 7= 7.3, 1 H), 6.55 (d, J = 8.3, 1 H), 5.36 (s, 1 H), 5.22 (s, 1 H), 2.34 
30 (s, 3 H), 2.03 (s, 3 H), 1.27 (s, 6 H). 



): <WO 9619458A2_1_> 



WO 96/19458 



PCT/US95/16096 



202 

EXAMPLE 180 

6-r5-Fluoro-3-nitrophenvlV1.2^ihvdrcH^^ (Compound 280. structure 

4 of Scheme II. where Rl=5-f1uoro-3-nitrophenvn 

1 -Fluoro-3-nitTOiodobenzene To a 25 mL round-bottom flask equivuipped with a magnetic 
5 stir bar 3-iodo-5-nitroaniline (5433 mg, 2.06 mmol) and methylene chloride (10 mL) were 
added under nitrogen. Nitrogen was bubbled through the colorless solution for 15 min. The 
solution was cooled to 0°C in an ice bath. At that point approximately 500 mg nitrosonium 
tetrafluoroborate was added in one portion making a cloudy precipitate. The reaction was 
allowed to continue stirring for 2 hours. The mixture was kept under nitrogen as 10 mL dry, 
10 deoxygenated ortho-dichlorobenzene was added. A distillation apparatus was fitted to the 
reaction flask. The flask was placed in an oil bath and was heated until the material had 
completely distilled over. The crude product was isolated by washing the residue through a 
short column (74 mL silica, hexane). Purification by silica gel chromatography (74 mL 
silica, hexane) afforded 279.4 mg (50 %) of 5-fluoro-3-nitroiodobenzene. Data for 5-fluoro- 
1 5 3-nitroiodobenzene: *H NMR (400 MHz, acetone-d6) 8.36 (s, 1 H), 8.00 (m, 2 H). 

6-f5-Fluoro-3-nitrophenvlVL2-dihvdro-2.2.4-trimethvlquinoline f Compound 2 80. structure 
4 of Scheme II. where Rl=5-fluoro-3-nitrophenvn This compound was prepared according 
to General Method 2 (EXAMPLE 9) from Compound 9 (140.2 mg, 0.44 mmol) and 5- 

20 fluoro-3-nitroiodobenzene (1 17.6 mg, 0.44 mmol). The crude material was purified by flash 
column chromatography (150 ml silica, hexane to 20% acetone/hexane) followed by a 
second flash column chromatography (100 mL silica, hexane to 20% acetone/hexane) to 
afford 95 mg (69%) of Compound 280. Data for Compound 280: *H NMR (400 MHz, 
acetone-d6) 8.22 (app t, J = 3.0, L5, 1 H), 7.78 (m, 1 H), 7.43 (d, J = 2.2, 1 H), 7.38 (dd, J 

25 = 8.4, 2.3, 1 H), 6.61 (d, J = 8.3, 1 H), 5.58 (s, 1 H), 5.40 (s, 1 H), 2.05 (s, 3 H), 1.29 (s, 6 
H). 

EXAMPLE 181 

1.2-Dihvdro-6>n-methoxvphenvIV2.2.4>trimethvlQuinoline (Compound 281, structure 4 of 
30 Scheme II. where R^-methoxvohenvn 
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This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (79.1 mg, 0.25 mmol) and 3-bromoahisole (46.5 mg, 0.25 mmol). The crude 
material was purified by flash column chromatography (75 mL silica, hexane to 10 %ethyl 
acetate/hexane) to afford 2. 1 mg (3 %) of Compound 281. Data for Compound 281: *H 
5 NMR (400 MHz, acetone-d6) 7.25 (m, 2 H), 7. 1 1 (d, J = 6.9, 1 H), 7.07 (app t, J = 4. 1 , 

2.2, 1 H), 6.78 (dd, J = 8.6, 2.2, 1 H), 6.55 (d, J = 8.3, 1 H), 5.36 (s, 1 H), 5.26 (s, 1 H), 3.82 
(s, 3 H), 2.03 (s, 3 H), 1.27 (s, 6 H). 

EXAMPLE 182 

10 6-f5-Cvan 6-3-pvridvn-1.2-dihvdro-2.2.4-trimethvlquinoline (Compound 282. structure 4 of 
Scheme II. where Rl=5-cvano-3-pvridvn 

This compound was prepared according to General Method 2 (EXAMPLE 9) from 
Compound 9 (45.6 mg, 0.14 mmol) and 3-cyano-5-bromopyridine (26.2 mg, 0.14 mmol). 
The crude material was purified by flash column chromatography (100 mL silica, hexane) to 
15 afford 10.4 mg (26%) of Compound 282. Data for Compound 282: *H NMR (400 MHz, 
acetone-d6) 8.21 (d, J = 1.7, 1 H), 7.79 (m, 2 H), 7.44 (d, J= 2.1, 1 H), 7.39 (dd, J = 8.4, 

2.3, 1 H), 6.61 (d, J = 8.2, 1 H), 5.59 (s, 1 H), 5.40 (s, 1 H), 2.05 (s, 3 H), 1.29 (s, 6 H).- 

EXAMPLE 183 

20 1 .2-Dihvdro-2.2.4-triTn ethvl-6-f2-methvl-3-nitrophenvnquinoline (Compound 283. 
structure 4 of Scheme n. where R 1 =2-methvl-3-nitrophenvn 
This compound was prepared according to Genera] Method 2 (EXAMPLE 9) from 
Compound 9 (170.6 mg, 0.54 mmol) and 2-bromo-6-nitrotoluene (1 15.8 mg, 0.54 mmol). 
The crude material was purified by flash column chromatography (80 ml silica, hexane to 

25 20% acetone/hexane) followed by a second flash column chromatography (75 mL silica, 
hexane to 20% acetone/hexane) to afford 68 mg (41 %) of Compound 283. Data for 
Compound 283: *H NMR (400 MHz, acetone-d6) 7.71 (d, J = 7.9, 1 H), 7.49 (dd, J = 7.4, 
0.9, 1 H), 7.41 (t, J= 15.6, 7.9, 1 H), 6.99 (d,J = 1.8, 1 H), 6.91 (dd, J = 8.1, 1.9, 1 H), 6.57 
(d, J = 8.2, 1 H), 5.37 (s, 1 H), 5.32 (s, 1 H), 2.35 (s, 3 H), 1.97 (s, 3 H), 1.29 (s, 6 H). 

30 
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FX AMPLE 184 

fW2-Amino-3 S-riifluoronh*nvlVl ,2-dih v riro.2.2.4-trimethv»quinoline (Compound 284, 
structure 4 of Scheme II. w h^re. R j =2-amino-3,5-difluorophenyl) 
This compound was prepared according to General Method 2 (EXAMPLE 9) from 
5 Compound 9 (48.8 mg, 0. 1 5 mmol) and 2-bromo-4,6-difluoroaniline (3 1 .9 mg, 0. 1 5 mmol). 
The crude material was purified by flash column chromatography (ODS reverse phase, 80% 
methanol/water) to afford 1 5 mg (33%) of Compound 284. Data for Compound 284: lH 
NMR (400 MHz, acetone-d 6 ) 7.10 (d, J = 2.0, 1 H), 7.02 (dd, J = 8. 1 , 2.0, 1 H), 6.80 (m, 1 
H), 6.69 (m, 1 H) 6.56 (d, 7= 8.1, 1 H), 5.36 (s, 1 H), 5.34 (s, 1 H), 4.22 (br s, 2 H), 1.97 (s, 
10 3 H), 1.28 (s,6H). 

FX AMPLE 185 

6-f3-Bromo.2-chloro-5-fiuorn P h e nvn-1.2 - dihvdro-2.2.4-trimethvlquinoline (Compound 
285 structure 4 of Scheme II. where Rl=3-bro mo-2-chloro-5-fluorophenyl) 

1 5 This compound was prepared according to General Method 2 (EXAMPLE 9) from 

Compound 9 (143.3 mg, 0.45 mmol) and l-chloro-2,6-dibromo-4-fluorobenzene (129.9 
mg, 0.45 mmol). The crude material was purified by flash column chromatography (50 mL 
silica, hexane) followed by reverse phase preparatory TLC ( 1 000 mL ODS, 80% 
methanol/water) to afford 4.3 mg (3%) of Compound 285. Data for Compound 285: lH 

20 NMR(400MHz,acetone-d 6 ) 7.50 (dd, J = 7.8, 3.0, 1 H), 7.19 (dd, J = 9.2, 3.0, 1 H),7.10 
(d, J = 2.0, 1 H), 7.03 (dd, J = 8.1 , 2.0, 1 H), 6.55 (d, / = 8.3, 1 H), 5.61 (s, 1 H), 5.37 (s, 1 
H), 1.97 (s, 3 H), 1.29 (s, 6 H). 

EXAMPLE 186 

25 ^(3-Cvano-5-fhioronhenvn-l ,2-dihvdro - H 4-trimethvl-3-ouinolone (Compound 286, 
structure 79 of Scheme XX. where R 1=r3=r5=H, R^vano, R 4 =fluor 0l P=r- 
butoxvcarbonvl) 

In a lOOmL r.b. flask, a solution of l,2-dihydro-6-(3-cyano-5-fluorophenyl)-2,2,4-trimethyl- 
1-r.butoxycarbonylquinoline (structure 77 of Scheme XX, where r1=r3=r5=H, R2=cyano, 
30 R 4 =fluoro, P=/-butoxycarbonyl, an intermediate from EXAMPLE 1 7 1 ) ( 1 34.8 mg, 0.34 

mmol) in THE (17.2 mL) was treated with a 1.0 M THE solution of BH3-THF (1.29 mL, 1.3 
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mmol, 3.9 equivuiv). Thexeaction mixture was stirred ;for 20 min, then poured into a cold 
(0°C) 10 M solution of NaOH (50 mL), ether (50 mL),:and 30% hydrogen peroxide (JO 
mL). The reaction mixture was stirred overnight (16 h). The reaction mixture was extracted 
with ether (3 x 20 niL). The extracts were combined, dried (Na2S04), and concentrated. 
5 The crude material was dissolved in CH2CI2 (2 mL) and treated with PCC (50 mg). The 
reaction mixture was stirred for 1 h, filtered through a pad of Celite, and concentrated. 
Purification by flash column chromatography (175 mL silica, hexane) afforded 1.3 mg (]%) 
of Compound 286 as a white solid. Data for Compound 286: J H NMR (400 MHz, 
acetone-d6) 7.90 (s, 1 H), 7.75 (d, J = 10.6, 1 H), 7.54 (m, 2 H), 7.48 (d, J = 8.3, 1 H), 6.95 
- 10 (d, j=8.2, 1 H),5.52(s, 1 H), 3.61 (m, 1 H), 1 .49 (d, J = 7.05, 3 H), 1.33 (s, 3 H), 1.23(s,3 
H). 

EXAMPLE 187 

. 6-(3-Fluoro>2-methvlphenvlVK2-dihvdro-2,2 < 4-trimethvlquinoline (Compound 287, 
15 structure 4 of Scheme II. where R 1 =3-fluoro>2-methvlphenvl ) 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0. 1 58 mmol) and 2-bromo-6-fluorotoluene (60 mg, 0.3 1 5 mmol). Purification by flash 
chromatography on silica gel (20g) using 5% EtOAc:hexanes afforded 6 mg (14%) of 
Compound 287 as a yellow oil. Data for Compound 287: *H NMR (400 MHz, acetone-d6) 
20 7.20 (m, 1H), 7.02 (m, 1H), 6.98 (m, 2H), 6.91 (m, 1H), 6.56 (d, 7=8.0, 1H), 5.37 (s, 1H), 
5.29 (brs, 1H), 2.19 (s, 3H), 1.98 (s,3H), 1.28 (s,6H). 

EXAMPLE 188 

K2"Dihvdro>2,2,4-trimethvl-6-(3»methvlthiophenvnquinoline (Compound 288, structure 4 
25 of Scheme II. where R^S-methvithiophenvl ) 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.158 mmol) and 3-bromothioanisole (64 mg, 0.315 mmol). Purification by flash 
chromatography on silica gel (20 g) using 5% EtOAcrhexanes afforded 7 mg (15%) of 
Compound 288 as a yellow oil. Data for Compound 288: NMR (400 MHz, acetone-d6) 
30 7.43 (s, 1H), 7.32 (m, 3H), 7.24 (m, 2H), 7.14 (m, 1H), 6.57 (d, J=8.1, 1H), 5.37 (s, 1H), 
5.31 (brs, lH),2.53(s,3H), 1.28 (s,6H). 
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FX AMPLE 189 

fWS-Chloro-2-th ^ Y"-! 2=m^ 2 P 4-trimethvlnninoline (Compound 289, structure 4 of 
Scheme II. whore R \ =5-c hli-»rrv-2-thienvl ) 

5 This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.158 mmol) and 2-bromo-5-chlorothiophene (63 mg, 0.315 mmol). Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAc:hexanes afforded 10 mg (22%) 
of Compound 289 as a yellow oil. Data for Compound 289: *H NMR (400 MHz, acetone- 
d 6 ) 7.21 (d, J = 2.1, 1H), 7.1 (dd, J = 8.1, 2.0, 1H), 7.02 (d, J= 3.7, 1H), 6.93 (d, J = 3.7, 

10 1H), 6.51 (d, 8.3, 1H), 5.42 (br s, 1H), 5.40 (s, 1H), 2.01 (s, 3H), 1.27 (s, 6H). 

FX AMPLE 190 

i ,-7-nih yHro-? 2 4-trimethvl-6-n-methvl - ^-thienvl^utnolinf. (Compound 290, structure 4 of 
Scheme II. where Rl=3 -Tnethv]-2-thienvl) 

1 5 This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg , 0.158 mmol) and 2-bromo-3-methylthiophene (57 mg, 0315 mmol). Purification by 
flash chromatography on silica gel (20 g) using 5% EtOAc.hexanes afforded 5 mg (12%) of 
Compound 290 as a yellow oil. Data for Compound 290: *H NMR (400 MHz, acetone-d 6 ) 
7.18 (d, .7=5.2, lH),7.09(d,7= 1.9, 1H), 7.03 (dd, 7= 8.1, 2.0, 1H), 6.88 (d, 5.1, 1H),6.54 

20 (d, J = 8.1, 1H), 5.38 (s, 1H). 5.32 (br s. 1H), 2.26 (s, 3H), 1.99 (s, 3H). 1.29 (s, 6H). 

FX AMPLE 191 

R.Fluoro-1.2-dihyrim-2.2.4-trim^hvl-6-(3-nitm phenvn a uinoline (Compound 291, structure 

of Scheme XVI where r1= r3-7 =R 9 =H . r8 =F ) 
25 4-Amino-3-fli^ro-^'-nitrobi p henvl (structure 8? of Scheme XXI, where R ] =R^'7=H, 

R 8 =F) 

Genera] Method j* Suzuki Coue jin g of a 4-Bromoaniline with an Arylboronic Acid . A 
mixture of 3-nitrobenzeneboronic acid (0.70 g, 4.2 mmol), 4-bromo-2-fluoroaniline (730 
mg, 4.0 mmol), (PPh 3 )4Pd (93 mg, 0.08 mmol), and K 2 C0 3 (0.69 g, 5.0 mmol) in toluene 
30 (20 mL) and water (2 mL) was heated at 95 <>C for 1 6 h and the mixture was diluted with 
EtOAc (20 mL). The mixture was washed with water (10 mL) and brine (10 mL), 
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concentrated and purified by silica gel chromatography to afford .the 4-amino-3-fluoro-3'- 
nitrobiphenyl (structure 82 of Scheme XXI, where R 1 =R 3 " 7 =H, R 8 =F) (0.4 g, 41 %) as a 
yellow solid. 

5 8-Fluoro-1.2-dihvdro-2.2.4-trimethvl-6-(3-nitrophenvnquinoline (Compound 291, structure 
83 of Scheme XXI. where r1=r3-7 = r9 = h. r8=F) . This compound was prepared by 
General Method 8 (EXAMPLE 138) from 4-amino-3-fluoro-3-nitrobiphenyl (0.4 g, 1.7 
mmol) to afford 101 mg (19%) of Compound 291 as a red solid, in addition to 0.8 g of the 
starting aminobiphenyl. Data for Compound 291: IR (neat) 3400, 2968, 1531, 1506, 1346; 
10 lH NMR (400 MHz, CDCI3) 8.35 (1, J = 2.0, 1 H), 8.10 (dd, J = 7,8, 2.0, 1 H), 7.80 (d, J = 
7.8, 1 H), 7.54 (t, J = 7.8, 1 H), 7. 1 4 (d, J = 1 1 .7, 1 H), 7. 11 (d, J = 1 .8, 1 H), 5.43 (s, 1 H), 

4.07 (bs, 1 H), 2.07 (s, 3 H), 1.35 (s, 6 H); 13 C NMR (100 MHz, CDCI3) 150.4 (d, J = 
237), 149.0, 142.6, 132.2, 132.1, 130.0, 129.8, 128.0, 126.2 (d, J = 7.0), 124.0, 121.2, 121.1, 
117.8, 113.0 (d, J = 20), 52. 1,31. 7, 19.1. 

15 

EXAMPLE 192 

1.2-Dihvdro-6-(3-nitrophenvl)-2.2A8-tetramethvlquinoline (Compound 292. structure 86 of 
Scheme XXII. where rUr3-5= H . R2= n itro) 

4-Bromo-2-methylaniline (5.58 g, 30 mmol) was treated with iodine (0.2 g, 0.9 mmol) and 
20 acetone ( 1 50 mL) in a sealed tube at 80 °C for 24 h to provide 6-bromo- 1 ,2-dihydro-8- 
methylquinoline (Compound 85 of Scheme XXII) in 9 % yield as a yellow oil (0.70g). 
Most of the aniline (>80%) was recovered. A mixture of the 6-bromo- 1 ,2-dihydro-8- 
methylquinoiine (90 mg, 0.33 mmol), 3-nitrobenzeneboronic acid (167 mg, 1 .0 mmol), 
Pd(PPh3)4 (24 mg, 0.02 mmol), K2CO3 (190 mg, 1.38 mmol) in toluene (7 mL) and water 
25 ( 1 .5 mL) was heated at 70 °C for 1 6 h. Standard work-up followed by chromatography 
afforded 23 mg (23%) of Compound 292 as a yellow oil. Data for Compound 292: IR 
(neat) 3412, 2966, 1602, 1530, 1348; *H NMR (400 MHz, CDCI3) 8.38 (t, J = 2.0, 1 H), 

8.08 (dd, J = 7.8 and 2.0, 1 H), 7.85 (d, J = 7.8, 1 H), 7.52 (t, J = 7.8, 1 H), 7.24 (d, J = 1 1 .7, 
1 H), 7.21 (d, 7= 1.9, 1 H), 5.39 (s, 1 H), 3.72 (bs, 1 H), 2.18 (s, 3 H), 2.07 (s, 3 H), 1.34 (s, 

30 6 H); 13 C NMR (100 MHz, CDCI3) 148.9, 143.7, 142.0, 132.2, 129.6, 128.8, 128.7, 128.6, 
126.5, 121.3, 121.0, 120.7, 120.6. 120.3, 52.3,31.9, 19.2, 17.3. 
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F,X AMPLE 193 

^Brania^ D Mb] 2 4-triniethvlnninolinf (Compound 293 structure 4 of 

Scheme II. where Rl=5-bmmo-3-pvridvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from 3,5- 
dibromopyridine (1 19 mg. 0.5 mmol) and Compound 9 (50 mg, 0.16 mmol) to afford 18 mg 
(35%) of Compound 290 as a yellow oil. Data for Compound 290: *H NMR (400 MHz, 
CDC13) 8.69 (s, 1 H), 8.52 (s, 1 H), 7.93 (t, J = 2.0, 1 H), 7.21 (d, J = 2.1, 1 H), 7.20 (dd, J 
= 8.1,2.1, 1 H), 6.50 (d, J = 8.1, 1 H),5.37 (s, 1 H), 3.88 (bs, 1 H), 2.05 (s, 3 H), 1.31 (s, 6 
H). 



FX AMPLE 194 

A_ fH.Rrnmn-?.pvridvn -i ^-dihvdro^ ? 4-trimethylquinoline 

Scheme II. whe"» R 1 =3-hro Tr>f>-2-nvridvD 
15 This compound was prepared by General Method 2 (EXAMPLE 9) from 2,6- 

dibromopyridine (237 mg, 1 .0 mmol) and Compound 9 ( 1 00 mg, 0.32 mmol) to afford 42 
mg (40%) of Compound 294 as a yellow oil. Data for Compound 294: IR (neat) 3379, 
2966, 1 604, 1 575, 1433, 1 124; lH NMR (400 MHz, CDC1 3 ) 7.68 (d, J = 1 .9, 1 H), 7.66 
(dd, J = 8.1, 1.9, 1 H)„7.54(d, J = 7.8, 1 H), 7.49 (t, J = 7.8, 1 H), 7.23 (d, 7 = 7.8, 1 H), 
20 6.49 (d, J= 8.1, 1 H), 5.35 (s, 1 H), 3.93 (bs, 1 H), 2.08 (s, 3 H), 1.30 (s, 6 H); «C NMR 
(100MHZ,CDC1 3 ) 159.3, 145.1, 142.1, 138.8, 128.7, 128.6, 127.7, 126.6, 124.6, 122.6, 
121.5, 117.6,113.1,52.4,31.6, 18.9. 



F Y AMPLE 195 

25 *.^rn™.2-thi e p Y 'Vi ^hvdro-2.2 4-trimr.thylquinolin, (Compound 295, structure 4 of 
Scheme II. where R j =3- *" >rr>rnf> -2-thienvl) 

This compound was prepared by General Method 2 from 2,5-dibromothiophene (242 mg, 
1 .0 mmol) and Compound 9 (50 mg, 0. 1 6 mmol) to afford 24 mg (45%) of Compound 295 
as a yellow oil. Data for Compound 295: lH NMR (400 MHz, CDCI3) 7.17 (bs, 1 H), 
30 7.l5(dd,7 = 8.1, 1.9, 1 H), 6.95 (d, J = 3.7, 1 H), 6.86 (bs, 1 H), 6.42 (bs, 1 H),5.36(s, 1 
H), 3.80 (bs, 1 H), 2.01 (s, 3 H), 1.29 (s, 6 H). 



WO 96/19458 - PCT/US95/16096 

209 

EXAMPLE 196 

1 .2-Dihvdro-6-f 2.3.5.6-tetrafluoro-4-pvridvl V2.2.4-trimethvlquinoline (Compound 296. 
structure 4 of Scheme II. where R ^ =2 .3 5 . 6-tetraflu oro-4-Dvri d v 1 ) 
5 This compound was prepared by General Method 2 from 4-bromo-2,3,5,6- 

tetrafluoropyridine (150 mg, 0.63 mmol) and Compound 9 (50 mg, 0.16 mmol) to afford 
13.4 mg (26%) of Compound 296 as a white solid. Data for Compound 296: *H NMR 
(400 MHz CDCI3) 7.23 (s, 1 H), 7.20 (d, 7 = 7.9, 1 H), 6.5 1 (d, 7 = 7.9, 1 H), 5.38 (s, 1 H), 
4.08 (bs, 1 H), 2.00 (s, 3 H), 1.33 (s, 6 H); * 3 C NMR (100 MHz, CDCI3) 145.4, 144.5 (dd, 
10 .7 = 230, 16), 139.3 (dd, 7 =256, 33), 130.7 (d,7 = 17.2), 129.0, 128.6, 125.7, 123.8, 121.1, 
113.8, 1 13.1,' 112.6, 52.7, 32.1, 18.7. 

EXAMPLE 197 

5.8-Difluoro-l .2-dihvdro-6-(3-nitrophenvl)-2.2.4-trimethvlquinoline (Compound 297, 
15 structure 83 of Scheme XXI. where R*=R3-5=R 7 =R 9 =H. R 2 =nitro. R6=R 8 =fluoro) This 
compound was prepared by the same procedure as described in the synthesis of Compound 
291 (EXAMPLE 191 ) from 4-bromo-2,5-difluoroanihne (32 mg, 0.13 mmol) and 3- 
nitrobenzeneboronic acid (167 mg, 1.0 mmol) to afford 3 mg (10%) of Compound 297 as a 
colorless oil. Data for Compound 297: *H NMR (400 MHz, CDCI3) 8.33 (t, 7= 1,6, 1 H), 
20 8. 14 (dd, 7 = 8.0, 1 .6, 1 H), 7.78 (d, 7 = 8.0, 1 H), 7.57 (t, 7 = 8.0, 1 H), 6.94 (dd, J = 1 0.8, 
6.3, 1 H), 5.37 (s, 1 H),4.16(bs, 1 H), 2.17 (dd, 7= 7.0, 1.3, 3 H), 1.34 (s, 6 H). 

EXAMPLE 198 

2.4-Diethvl-8-fluoro-l .2-dihvdro-2-methvl-6-(3-nitrophenvnQuinoline (Compound 298. 

25 structure 83 of Scheme XXI. where R ] =R 3 7 =H. R 2 =nitro. R 8 =fluoro. R 9 =methvn A 
mixture of 2-fluoro-4-(3-nitrophenyl)aniline (100 mg, 0.43 mmol), iodine (10 mg, 0.039 
mmol) and 2-butanone (5 mL) was heated at 100 °C in a sealed tube for 16 h. Removal of 
solvent and chromatography of the crude mixture on a silica gel column afforded 4 mg (3%) 
of Compound 298 as a yellow oil. Data for Compound 298: J H NMR (400 MHz, CDCI3) 

30 8.33 (t, J =2.0, 1 H), 8.10 (dd, 7 = 7.8, 2.0, 1 H),7.81 (d,7 = 7.8, 1 H), 7.54 (t, J = 7.8, 1 
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H), 7.14 <s, 1 H), 7.12 (d, J - 1 1 .0, 1 H), 5.30 (s, 1 H), 3.96 (bs, 1 H), 2.47 (q, J = 7.5, 2 H), 
1.57 (q, J = 7.5, 2 .H), 1 .31 (s, 3 H), 1.21 (t, J = 7.5, 3 H), 0.95 (t, J = 7.5, 3 H). 

FY AMPLE 199 

5 ^.T^m™h ft nv n -i ^-H i hvdr f >-2.2.4-tri m rthvlnninoline (Compound 299, structure 4 of 
Scheme II. where R _} = Vhrnmopheiivl) 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (100 
mg, 0.32 mmol) and 1 ,3-dibromobenzene (0.20 mL, 1 .60 mmol). The crude product was 
purified by prep TLC (5 x 20 cm, 250mm, 25% EtOAc:hexane) to afford 2.3 mg (2%) of 
1 0 Compound 299 as a white solid. Data for compound 299: Rf=0.43 (silica gel, 25% 
EtOAc:hexane); *H NMR (400 MHz, acetone-d 6 ) 7.72(s, 1 H), 7.56 (d, J = 8.5, 1 H), 
7.38(d, J = 8.5, 1 H), 7.37 (m, 2 H), 7.24 (d, J = 8.5, 1 H), 6.58 (d, J = 8.5, 1 H), 5.39 (br m, 
2 H), 2.04 (s, 3 H), 1 .29 (s, 6 H). 

FX AMPLE 200 

i o.^h yHr,^ 7 A .trimet h Yi-^-^-nitro-2-thienvnouinoline (Compound 300, structure 4 of 
Scheme II. where R* = 5- nitro-2-thienvn 

This compound was prepared by General Method 2 (EXAMPLE 9) from Compound 9 (50 
mg, 0.16 mmol) and 2-bromo-5-nitrothiophene (0.16 g, 0.79 mmol). The crude product was 
20 purified by prep TLC (20 x 20cm. 1000mm, 25% EtOAcrhexane) to afford 50 mg (81 %) of 
Compound 300 as a purple solid. Data for compound 300: Rf=0.40 (silica gel, 25% 
EtOAc:hex); lH NMR (400 MHz, CDCI3) 7.85 (d, J = 4.3, 1 H), 7.27 (m, 2 H), 7.04 (d, J 
= 4.3, 1 H), 6.43 (d, J = 8.5, 1 H), 5.38 (brs, 1 H),4.13 (brs, 1 H), 2.03 (s, 3 H), 1.32 (s, 6 

H V 

25 

FY AMPLE 201 

1 n.^ yAn-^n 4 S-trifl »^ phenvlV2.2 > -^methvln»inoline fCompound 301 , structure 4 
of Scheme II. whe^» R ] = 2.4.5-trifluorophenyn 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
30 mg. 0.16 mmol) and 2,4.5-trifluorobromobenz*ne (0.10 mL, 0.79 mmol). The crude 

product was purified by prep TLC (5 x 20cm, 250mm, 25% EtOAc:hexane) to afford 15 m 
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(31 %) of Compound 301 as a yellow oil. Data for compound 301: Rf=0.40 (silica gel, 25% 
EtOAc:hex); *H NMR (400 MHz, CDCI3) 7.21 (m, 1 H), 7..18 (s, 1 H), 7.13 (d, 7= 8.5, 1 
H), 6.96 (m, 1 H), 6.47 (d,7= 8.5, 1 H), 5.34 (s, 1 H), 3.83 (brs, 1 H), 2.01 (s, 3 H), 1.31 (s, 
6H). 

5 

EXAMPLE 202 

^(S^BromO'S-fluorophenvlVl^-dihvdro^^^-trimethvlquinoline (Compound 302. 
structure 4 of Scheme IL where R 1 = 3-bromo-5-fluorophenv0 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
10 mg, 0. 16 mmol) and 1 ,3-dibromo-5-fluorobenzene (0.20 mL, 1 .60 mmol). The crude 

product was purified by prep TLC (20 x 20cm, 500mm, 25% EtOAc:hexane) to afford 20 
mg (36%) of Compound 302 as a colorless oil. Data for compound 302: Rf=0.40 (silica 
gel, 25% EtOAcrhex); *H NMR(400 MHz, CDCI3) 7.44 (s, 1 H), 7.21 to 7.09 (m, 4 H), 
6.46 (d, J = 8.5, 1 H), 5.35 (s, 1 H), 3.80 (brs, 1H), 2.04 (s, 3 H), 1 .30 (s, 6 H). 

15 . 

EXAMPLE 203 

6-(5-Carboxaldehvde-3-thienvO-l .2-dihvdro-2.2.4-trimethvlquinoline (Compound 303, 
structure 4 of Scheme IL where R* = 3-thienvl-5-carboxaldehvde) 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
20 mg, 0. 1 6 mmol) and 4-bromo-2-thiophenecarboxaldehyde (0. 1 5 g, 0.79 mmol). The crude 
product was purified by prep TLC (20 x 20cm, 1000mm, 25% EtOAcrhexane) to afford 3 1 
mg (70%) of Compound 303 as a yellow oil. Data for compound 303: Rf=0.44 (silica gel, 
25% EtOAc:hex); *H NMR(400MHz, CDCI3) 9.95 (s, 1 H), 7.96 (s, 1 H), 7.66 (s, 1 H), 
7.25 (s, 1 H), 7.22 (d, J = 3.8, 1 H), 6.47 (d, /= 8.5, 1 H), 5.37 (s, 1 H), 3.84 (brs, 1 H), 2.04 
25 (s, 3.H), 1.31 (s,6H). 

EXAMPLE 204 

L2-DihvdrcK2.2.4.7'tetramethvl-6>f3-nitrophenvl)quinoline (Compound 304, structure 83 of 
Scheme XXI. where r1=r3-5 =R 6 =r 8-9 =H , R^=nitro. R 7 =methvl) 
30 4-Amino-2*methvl-3 , -nitrobiphenvl (structure 82 of Scheme XXL where R^r3- 

5= rR 6 = R8 =r H R2s=nitro. R7=methvP . This compound was made according to the General 
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Method 14 (EXAMPLE 191) from 3-nitrobenzene-boronic acid (673.2 mg, 3.82 mmo)):and 
4-bromo-3-methylaniline (710.2 mg, 3.82 mmol) to afford 540 mg (62%) of 4-amino-2- 
methyl-S'-nitrobiphenyl (structure 82 of Scheme XXI, where R * =r3-5=r6 =R 8 =h , 
R 2 =nitro, R 7 =methyl). Data for 4-amino-2-methyl-3 , -nitrobiphenyl: *H NMR (400 MHz, 
5 acetone-d 6 ) 8.13 (dd, J = 7.5, 1.1 , 1H), 8.09 (dd, J = 3.9, 1 .8, 1H), 7.73 (ddd, J = 7.7, 1.6, 
1 .4, 1H), 7.66 (dd. J = 8.0, 7.8, 1H), 6.99 (d, J = 8.0, 1H), 6.60 (m, 1H), 4.73 (br s, 1H), 
2.18 (s,3H). 

1.2-Dihvdro-2.2.4.7-tetramethvl-6-f3-nitrop h envl^ouinoline (Compound 304, structure 83 of 
10 Scheme XXI. where r1=r3-5 = r6 =R 8-9 =H . R^njtrp, R7 =rn eth Y l). This compound was 
prepared according to General Method 8 (EXAMPLE 138) from 540 mg of 4-amino-2- 
methyl-3-nitrobiphenyl. Approximately 10% of the reaction mixture was worked up and 
purified to afford 1 .5 mg of Compound 304. Data for Compound 304: *H NMR (400 
MHz, acetone-d 6 ) 8.13 (m, 2 H), 7.76 (dd, J - 8.9, 1.2, 1 H), 7.69 (t, J = 15.9,8.0, 1 H), 
15 6.93 (s, 1 H), 6.43 (s, 1 H), 5.32 (s, 1 H), 2.14 (s, 3 H), 1.95 (s, 3 H), 1.27 (s, 6H). 

EXAMPLE 205 

6-f5-Fluoro-2-methoxv-3-nitrophenvn-1.2-di hyrtro-l,2 1 4-trimethvlouinoline (Compound 
305. structure 4 of Scheme TI. where R ] = 5-fluoro-2-methoxv-3-nitrophenyl) 

20 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg. 0.19 mmol) and 2-bromo-4-fluoro-6-nitroanisole (37 mg, 0.15 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane, 10:1) to afford 5 mg 
(8%) of Compound 305 as a yellow oil. Data for compound 305: *H NMR (400 MHz, 
. CDC1 3 ) 7.34 (dd, .7 = 7.3, 3.3, 1H), 7.25 (m, 3H), 7.21 (dd, J= 8.1, 2.0, 1H), 6.50 (d,7= ., 

25 8.3, 1H), 5.37 (s, 1H), 3.89 (s, 1H), 3.55 (s, 3H), 2.01 (d, J = 1.4, 1H), 1 .33 (s, 6H). 

EXAMPLE 206 

fW3-Chloro-2-methoxvnhenvn-l -2-dihvdro-2. 2 4-trimethvloninoline (Compound 306, 
structure 4 of Scheme II. where R'= 3-ch loro-2-methoxvphenyl) 
30 This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
mg, 0.19 mmol) and 2-bromo-6-chloroanisole (33 mg, 0.15 mmol). The crude product was 
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purified by silica gel chromatography (EtOAc/hexane, ;1 0: 1) to afford 6 mg (8%) of 
Compound 306 as a yellow oil. Data for compound 306: *H NMR (400 MHz, CDCI3) 
7.30 (m, 2H), 7.20 (m, 2H), 7.05 (t,.J = 8.0, 1H), 6.51 (d, J = 8.3, 1H), 5.34 (s, 1H), 3.75 (s, 
1H), 3.52 (s,3H), 2.01 (s,3H), 1.34 (s, 6H). 

5 

EXAMPLE 207 

1 .2-Dihvdro-2.2.4-trimethvl-6-f2.3.4-trifluorophenvnquinoline (Compound 307. structure 4 
of Scheme II. where r!= 2.3.4-trifluorophenvl) 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (60 
10 mg, 0.19 mmol) and l-bromo-2,3,4-trifluorobenzene (0. 1 1 mL, 0.93 mmol). The crude 
product was purified by silica gel chromatography (EtOAc/hexane, 10:1 ) to afford 30 mg 
(53%) of Compound 307 as white crystals. Data for compound 307: J H NMR (400 MHz, 
acetone-d6) 7.28 (m, 1H), 7.20 (m, 2H), 7.13 (dt, J= 8.2, 1.9, 1H), 6.58 (d, J= 8.3, 1H), 
5.43 (br s, 1 H), 5.39 (s, 1 H), 2.00 (d, J = 1 .3, 3H), 1 .30 (s, 6H). 

15 

EXAMPLE 208 

6- (3-Bromo-2-methvlphenvl)-l .2-dihvdro-2.2.4-trimethvlquinoline (Compound 308. 
structure 4 of Scheme II. where PJ= 3-bromo-2-methvlphenvl) 

This compound was prepared by General Method 2 (EXAMPLE 9) from compound 9 (50 
20 mg, 0.1 6 mmol) and 2,6-dibromotoluene (0.16 g, 0.64 mmol). The crude product was 
purified by silica gel chromatography (EiOAc/hexane, 10:1) to afford 27 mg (50%) of 
Compound 308 as a colorless glass. Data for compound 308: *H NMR (400 MHz, CDCI3) 
7.49 (d, J = 8.3, 1 H), 7. 1 7 (d, J = 6.9, 1 H), 7.04 (t, J = 7.7, 1 H), 6.95 (d;J = 1 .9, 1 H), 6.89 
(dd, J = 8.0, 1 .9, 1 H), 6.46 (d, J = 8.0, 1 H), 5.35 (s, 1 H), 3.77 (br s, 1 H), 1 .97 (d, J = 1 .2, 
25 3H), 1.32 (s,6H). 

EXAMPLE 209 

7- Chloro-1.2-dihvdro-2.2.4-trimethvl-6-(3-nitrophenvl')Quinoline (Compound 30 9. structure 
83 of Scheme XXI. where R 1 =r3-5 =R 6 =R 8-9 = h. R2 =n itro. R 7 =chloro) 

30 2-Chloro-4-amino-3'-nitrobiphenvl (structure 82 of Scheme XXI. w here R ] =R 3 - 5 =R 7 - 8 =H. 
R^nitro. R 6 =chloro) . This compound was prepared by General Method 14 (EXAMPLE 
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191) from 3-nitrobenzeneboronic acid (0.25 .g, 3.5 mmol), 4-bromo-3-chloroanilihe (0.21 g, 
.1 .0 mmol), and (PPh3)4Pd (35 mg, 0.030 mmol) to afford 0.08 g (32%) of 2-chloro-4- 
:amino-3 -nitrobiphenyl as an orange solid. Data for 2-chloro-4-amino-3'-nitrobiphenyl: *H • 
NMR (400 MHz, acetone-d6) 8.29 (app t, J = 2.0, 1H), 8.18 (dt, J= 9.0, 1.2, lH),7.76(dd, 
5 7 = 9.0, 1.2, 1H), 7.56(1,7 = 8.0, 1H), 7.14 (d, J = 8.2, 1H), 6.82 (d, 7 = 2.2, 1H), 6.65 (dd, 7 
= 8.2,2.2, lH),3.86(brs,2H). 

7-Chloro-1.2-dihvdro-2.2.4-triTnethvl-6-f3- n «trnphenvnauinoline (Compound 309, structure 
83 of Scheme XXT where ?J=r3-6 = r8-9 = h T?2 =n i trn , R 7 =ch loro). This compound was 

1 0 prepared by General Method 8 (EXAMPLE 1 38) from 2-chloro-4-amino-3'-nitrobiphenyl 
(0.08 g, 0.3 mmol) to afford 15 mg (15%) of Compound 309 as an orange solid, in addition 
to 2 mg (2%) of Compound 310 (EXAMPLE 210) as an orange solid. The structures of 
Compounds 309 and 310 were secured by n.O.e. experiments. Data for Compound 309: 
lHNMR(400MHz,acetone-d 6 ) 8.77(1,7=2.0, 1H), 8.21 (dt, .7 = 9.0, 1.2, lH).7.88(dd, 

15 7 = 6.6, 1.6, 1H), 7.71 (t, 7 = 7.9, 1H), 7.10 (s, 1H), 6.67 (s, 1H), 5.43 (s, 1H), 1 .99 (s, 3H), 
1.32 (s,6H). 

EXAMPLE 210 

5-Chloro-1.2-dihvdro-2.2-4-trimethvl-6-n-nitroph e nvnouinoline (Compound 310, structure 
20 83 of Scheme XXI where pJ =r3-5 =R 7-9 =H . R 2 =mtro, R6=chloro) 

This compound (2 mg, 2%) was obtained along with Compound 309 (EXAMPLE 209) as 
described above. Data for Compound 310: *H NMR (400 MHz, acetone-d6) 8.21 (d, 7 = 
1.4, lH), 8.20(m, 1H),7.81 (dt, 7 = 8.8, 1.4, 1H), 7.70 (m, 1H), 7.01 (d,7 = 8.1, 1H),6.71 
(d, 7= 8.1, 1H), 5.74 (br s, 1H), 5.55 (d, 7 = 1.3, 1H), 2.31 (d,7 = 1.3, 3H), 1.28 (s, 6H). 

25 

FX AMPLE 211 

R-Chloro-1.2-dihvdro-2.2.4-trim^hvl-6-n-ni tronheTivnQuinoline (Compound 311, structure 
83 of Scheme XXI. wh^re R 1 = r3-7 =R 9 =H R2 =n i tro , RS^hloro) 
3-rhlorr>-4-amino-3'-nitrobiphe P Y' ^micture 82 of Scheme XXL where Rl=R 3 ' 7 =H, 
30 R^nitro. R8=chloro) . This compound was prepared by General Method 1 4 (EXAMPLE 
191) from 3-nitrobenzeneboronic acid (0.25 g, 1.5 mmol), 4-bromo-2-chloroaniline (0.21 g, 
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1 .0 mmol), and (RRh3)4Pd (35 mg, 0.030 mmol) to afford a crude material which was used 
directly in the next step. 

8-Chloro-l-2-dihvdro-2.2.4-trimethvl-6-f3-nitrophenvnquinoline (Compoun d 311. structure 
5 83 of Scheme XXI. where R 1 =r3-7 = r9 = h. R2= nitro. R 8 =chloro). This compound was 
prepared by General Method 8 (EXAMPLE 1 38) from the crude biphenyl amine obtained 
above to afford 2 mg (1%) of Compound 311 as an orange solid. Data for Compound 311: 
!H NMR (400 MHz, acetone-d6) 8.48 (d, J = 2.0. 1H), 8.1 1 (dd, J = 8.0, 2.0, 1H), 8.04 
(dd, J = 6.6, 1 .6, 1 H), 7.67 (t, J = 8.0, 1 H), 7.55 (d, J = 2.0, 1 H), 7.40 (d, J = 2.0, 1 H), 5.43 
10 (s, 1H), 1.99 (s, 3H), 1.29 (s, 6H). 

EXAMPLE 212 

8-Ethvl-1.2-dihvdro-2.2.4-trimethvl-6-f3-nitrophenvnauinoline (Compound 312. structure 
83 of Scheme XXI. where r!=r3-7 = r9 = h. R2=nitro. R8=ethvn 

15 4-Amino-3-ethvl-3 , -nitrobiphenvl (structure 82 of Scheme XXI. wh ere R 1 =R 3 ' 7 =H. 

R2=nitro. R 8 =ethvl) . This compound was prepared by General Method 14 (EXAMPLE 
191 ) from 3-nitrobenzeneboronic acid (0.47 g, 2.8 mmol), 4-bromo-2-ethylaniline (432 mg, 
2.16 mmol), and (PPh3)4Pd (75 mg, 0.065 mmol) to afford 139 mg (20%) of 4-amino-3- 
ethyl-3'-nitrobiphenyl. Data for 4-amino-3-ethyl-3'-nitrobiphenyl: *H NMR (400 MHz, 

20 acetone-d6) 8.38 (l,J=2.\, 1 H), 8.08 (m, 1 H), 8.00 (m, 1 H), 7.66 (t, J = 8.0, 1 H), 7.45 (d, 
J =2.3, 1H), 7.39 (dd,7 = 8.3, 2.3, 1H), 6.83 (d, J= 8.3, 1H), 4.68 (br s, 2H). 

8-Chloro-l .2-dihvdro-2.2.4-trimethvl-6-(3-nitrophenvnquinoline (Compound 311. structure 
83 of Scheme XXI. where Rl=R 3 - 7 =R 9 =H. R^nitro. R 8 =chloro) . This compound was 
25 prepared by General Method 8 (EXAMPLE 138) from the crude biphenyl amine obtained 
above to afford 2 mg (1 %) of Compound 311 as an orange solid. Data for Compound 311: 
*H NMR (400 MHz, acetone-d6) 8.38 (t, J = 2.1, 1H), 8.06 (m, 2H), 7.66 (t, J = 8.0, 1H), 
7.34 (m, 1H), 5.44 (s, 1H),4.88 (br s, 1H), 2.60 (q, J = 7.5, 2H), 2.08 (s, 3H), 1.34 (s, 6H), 
1.23 (t,7 = 7.5,3H). 

30 
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EXAMPLE 213 

9-Chloro 1 ,2-dihvdrO"2,2>dimethvl>S>coumarinor3,4-nquinoline (Compound 313, structure 

88 of Scheme XXIII. where R 1-2^4-6^9^. R 7 =R 8 =methvL R3=chloro) 

2- Amino-6-chloro-3,4-benzocoumarin (structure 87 of Scheme XXIII, where R^^R 4 " 

5 6 =H, R 3 =chloro, an intermediate from EXAMPLE 1 09) ( 1 00 mg, 0.407 mmol) and 1,1 - 
dimethyl propargyl acetate (52 mg, 0.41 mmol) were dissolved in THF (5 mL) and treated 
with triethylamine (57 JtL, 0.41 mmol). The resulting solution was treated with CuCl (20 
mg, 0.20 mmol). The reaction mixture was heated at relux for 16 h. The reaction was 
quenched with 1 % (v/v) HC1 (2 mL) and diluted with EtOAc (20 mL). The mixture was 

10 poured into a separatory funnel and the aqueous layer was extracted with EtOAc (2 x 20 
mL). The combined organics were washed with brine (1 x 20 mL), dried (Na2SC>4), 
filtered, and concentrated onto Celite. The material was purified by flash chromatography 
on silica gel (50 g) using 15% EtOAc:hexanes as eluent to afford 50 mg of the dimethyl 
propargyl amine intermediate. This material was dissolved in THF and treated with CuCl (2 

15 mg, 0.02 mmol ) and heated at reflux for 16 h. The reaction was quenched with 1 % (v/v) 
HC1 (2 mL) and diluted with EtOAc and water. The reaction mixture was poured into a 
separatory funnel and the aqueous was extracted with EtOAc (2 x 20 mL). The combined 
organics were washed with brine (15 mL), dried (Na2S04), filtered, and concentrated onto 
Celite. The material was purified by flash chromatography on silica gel (20 g) using 15% 

20 EtOAc:hexanes to afford 30 mg (24%) of Compound 313 as a yellow solid. Data for 

Compound 313: 1 H NMR (400 MHz, acetone-d6) 8.07 (d, J = 2.4, 1H), 7.99 (d, J = 8.7, 
1H),7.91 (d, J= 10.4, 1H), 7.38 (dd, 7 = 8.6,2.4, 1H), 7.26 (d, J = 8.7, 1H), 7.10 (d, J = 8.5, 
1H), 6.04 (br s,lH), 5.74 (dd, J= 10.4, 1.4, 1H), 1.36 (s, 6H). 

25 EXAMPLE 214 

1 .2>Dihvdro>9'methoxv>2.2.4-trimethvl-5-coumarinor3 t 4>flquinoline (Compound 314, 
structure 41 of Scheme XI. where R ] =H. R^methoxv) 

2.5-Dimethoxvphenvlboronic acid (structure 37 of Scheme XI. where r!=H. R 2 =methoxvV 
This compound was prepared in a manner similar to that of 5-fluoro-2- 
30 methoxyphenylboronic acid (EXAMPLE 107) from l-bromo-2,5-dimethoxybenzene (2.00 
mL, 13.3 mmol), n-BuLi (2.5 M in hexanes; 5.34 mL, 13.3 mmol), and trimethylborate (4.5 
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mL, 40 mmol) to afford. 2 .43 g (99%) of 2,5-dimethoxyphenylboronic acid which was used 
without further purification. 

Methyl f2'.5 , -dimethoxv-4-nitror2 -birjhenvlcarboxvlateV This compound was prepared in a 
5 manner similar to that of methyl 5'-fluoro-2 , -methoxy-4-nitro-2-biphenylcarboxylate 

(EXAMPLE 107) from methyl 2-bromo-5-nitrobenzoate (2.46 g, 9.46 mmol), (PPh3)4Pd 
(0.33 g, 0.28 mmol), and 2,5-dimethoxyphenylboronic acid (2.42 g, 13.3 mmol) to afford 
2.08 g (69%) of methyl (2\5'-dimethoxy^-nitro-2-biphenylcarboxylate) as a white solid. 
Data for methyl (2',5'-dimethoxy-4-nitro-2-biphenylcarboxyiate): *H NMR (400 MHz, 
10 CDCI3) 8.70(d,y=2.4, 1 H), 8.37 (dd, J = 8.4, 2.5, lH), 7.52 (d, J = 8.5, 1H), 6.92 (dd, J = 
8.8, 3.0, 1H), 6.84 (m, 1H), 3.82 (s, 3H), 3.75 (s, 3H), 3.67 (s, 3H). 

2',5'-Dimethoxy-4-nitro-2-biphen v lcarboxvlic acid . This compound was prepared in a 
manner similar to that of 5 , -fluoro-2 , -methoxy-4-nitro-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl 2 , ,5'-dimethoxy-4-nitro-2-biphenylcarboxylate (2.07 g) to 
afford 1.93 g (99%) of 2 , ,5 , -dimethoxy-4-nitr6-2-biphenylcarboxylic acid as a white solid. 
Data for 2 , ,5 , -dimethoxy-4-nitro-2-biphenylcarboxylic acid: *H NMR (400 MHz, acetone- 
d 6 ) 8.64 (d, J = 2.5, 1H), 8.43 (dd, /= 8.4, 2.6, 1H), 7.67 (d, J = 8.5, 1H), 6.94 (m, 2H), 
3.80 (s, 3H), 3.68 (s, 3H). 

6-Methoxv-2-nitro-3.4-benzocoumarin. This compound was prepared in a manner similar 
to that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 107) from 2 ,5 , -dimethoxy-4- 
nitro-2-biphenylcarboxylic acid ( 1 .93 g, 6.36 mmol), SOC12 (0.47 mL, 6.4 mmol), and 
AICI3 (0.67 g, 5.0 mmol) to afford 1.71 g (99%) of 6-methoxy-2-nitro-3,4-benzocoumarin 
as an orange powder. Data for 6-methoxy-2-nitro-3,4-benzocoumarin: iH NMR (400 
MHz, acetone-d6) 9.04 (d, J = 2.4, 1 H), 8.74 (d, J = 8.9, 1 H), 8.69 (dd, J = 8.9, 2.4, 1 H), 
7.92 (d,y= 2.9, 1H),7.41 (d, J = 9.0, 1H), 7.30 (dd, J = 9.0, 2.9, 1H), 3.97 (s, 3H). 

2-Amino-6-met hoxv-3.4-benzocoumarin Ystructure 40 of Scheme XI, where PJ=H. 
R^methoxy). This compound was prepared in a manner similar to that of 2-amino-6- 
nuoro-3,4-benzocoumarin (EXAMPLE 107) from 6-methoxy-2-nitro-3,4-benzocoumarin 
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„ 7 w 6 3 mmol) to afford 1.27 g (80%) of 2-amino-:6-methox y -3,4-benzocournann as a 
white solid. Data for 2-arnino-6-rn e thox y O,4-benzocournari, lH NMR (400 MHz, 
acetone-d 6 ) 8.10 (d, J = 8.7, 1H), 7.60 (d, J = 2.8, !«), 7.55 (d, J = 2.5, 1H), 7.25 (m, 2H), 
6.99 (dd, J = 8.7, 2.8, 1H), 3.90 (s, 3H). 

Ml^,),,, g 1, ^^.^ouman nnP 1 rlmn^n. (Compound 314, 

- ..^Xl^Fl-H^ This compound was prepared, a 

manner similar to that of Compound 207 from 2-amino-6-methoxy-3,4-benzocoumann 
(1 27 g, 5.0 mmol) to afford 0.25 g (15%) of Compound 314 as a yellow solid. Data for 
,0 Compounds!* 1 H NMR (400 MHz, CDC1 3 ) 7.73 (d,i = 8.6, 1H), 7.35 (d, 7 = 2.8, 1H), 
7.23 (d. J - 8.9, 1H), 7.00 (d, J = 8.6, 1H), 6.92 (dd, J - 8-9, 2.8, 1H), 5.57 (s, 1H), 4.29 (br 
s, 1H), 3.88 (s,3H), 2.11 (d, J= 1.1.3H), 1.33 (s,6H). 

FY AMPLE 215 

15 1 fcditoto^ U S^naon^ rlnumo.me (Compound 315. 

n.f-vr r- "- 2 p4 rfi - H p3 - fl "" m r5 ' r7 - 9 ^ iW 

, m z t1 „ nr - £ p-^,...^,.! j ^.M^TU**™ytor<™*mn*! 
c-^wv wh ^ .,l-2- P 4- P 6, H R 3,fl„oro, EgaPflton- This compound was 
prepamd in a manner similar .0 that of methyl 5 '-nuoro-2'-me.hoxy-..ntoo-2- 
20 bipheny.carboxylate (EXAMPLE 107) from methyl 2-bromo-3-methyl-5-ni.robenzoate 

(, 73g 6.31 mmol), (PPh3)4Pd (0.22 g, 0.19 mmol), and S-fluoro-^memoxyphenyiborontc 
acid (EXAMPLE .07) (1.50 g. 8.8 mmol) to afford 0.77 g (38%) of methyl r-flnoro-S'- 
meU,oxy-6-memy)^-ni.ro-2-bipheny.carboxyla K . Data for 2'-n»oro-5'-memoxy-6-memyl- 
4-niuo-2.biphenylearboxy.ate: 8.6. «W = 2.3. 1H>. 8.27 <*J- 2.4. 1H), 7.09 (m, 1H). 
25 6.9, (dd,.J . 9.0. 4.3. 1H). 6.73 (dd. J . 8.2. 3.0. .H), 3.70 (s, 3H>, 3.69 «s, 3H), 2.19 (s, 
3H). 

r ^ ZmstMx&m - iuphfwlrt4wwt»Bc acid. This compound was prepared in a 
manner simi.ar to that of S'.nuoro-Z-medtoxy^-ni^-bipheny.ca^xy.ie acid 
30 (EXAMPLE .07) from merhy. 2'.f.uoro-5--memoxy-6-methyM-ni TO -2-biphenylcarboxy.ate 
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(0.77 g) to afford 0:7.3 g (99%) of 2 , -fluoro-5 , -methoxy-4-nitro-2-biphenylcarboxylic acid as 
a white solid, which was used in the next step without further purfication. 

6-F1 uoro- 4-meth vl-2-n itro-3 .4-benzocoumari n . This compound was prepared in a manner 
5 similar to that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 1 07) from 2'-fluoro-5'- 
methoxy-4-nitro-2-biphenylcarboxylic acid (0.73 g, 2.4 mmol), SOC12 (0.18 mL, 2.4 
mmol), and AICI3 (0.32 g, 2.4 mmol) to afford 0.63 g (95%) of 6-fluoro^-methyl-2-nitro- 
3,4-benzocoumarin as an orange powder. Data for 6-fluoro-4-methyl-2-nitro-3,4- 
benzocoumarin: *H NMR (400 MHz, acetone-d6) 8.99 (d, J = 2.5, 1H), 8.63 (d, J = 2.5, 
10 1 H), 8.29 (dd, J = 10.9,2.4, 1H), 7.53 (m, 2H), 3.14 (s. 3H). 

2-Amino-6-fl uoro-4-methvl-3.4-benzocoumarin (structure 87 of Scheme XXIV. where PJ- 
2 =R 4 =R 6 =H. R 3 =fluoro. R 5 =methvn. This compound was prepared in a manner similar to 
that of 2-amino-6-fluoro-3,4-benzocoumarin (EXAMPLE 107) from 6-fluoro-4-methyI-2- 
1 5 nitro-3,4-benzocoumarin (0.6 1 g) to afford 0.54 g (99%) of 2-amino-6-fluoro-4-methyl-3,4- 
benzocoumarin as a white solid, which was used in the next step without further 
purification. 

9-Fluoro-1.2-dihvdro-2.2.4. 1 l-tetramethvl-5-coumarinor3.4-/1quinoline f Compound 315. 
structure 88 of Scheme XX IV. where R j ~2=R 4 =R°=H. R3=fluoro. R5=R7-9 =me thvn . 
20 This compound was prepared in a manner similar to that of Compound 207 from 2-amino-6- 
fluoro-4-methyl-3,4-benzocoumarin (0.54 g) to afford 0.29 g (40%) of Compound 315 as a 
yellow solid. Data for Compound 315: *H NMR (400 MHz, acetone-d6) 7.87 (dd, J = 
11.4, 2.9, 1H), 7.32 (dd, 7=9.0,5.1, 1H), 7.28 (m, 1H), 7.02 (s, 1H), 5.52 (d,7= 1.2, 1H), 
2.76 (s, 3H), 2.01 (s, 3H), 1 .30 (s, 6H). 

25 

EXAMPLE 216 

l,2-Dihvdro-2.2.4.9-tetram ethvl-5-coumarinof3.4-flQuinoline (Compound 316. structure 41 
of Scheme XI, where R ] =H. R^methvD 

2-Methoxv-5-m ethvlphenvlboronic acid (structure 37 of Scheme XI. where R*=H. 
30 R2=methvl1 This compound was prepared in a manner similar to that of 5-fluoro-2- 

methoxyphenylboronic acid (EXAMPLE 107) from 2-bromo-4-methylanisole (2.00 g, 9.94 
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mmdl),7i-BuLi (2.5 M in hexanes; 4.00 mL, 10 mmol), and trimethylborate (3.4 mL, 30 
mmol) to afford 1 .60 g (96%) of 2-methoxy-5-methylphenylboronic acid which was used 
without further purification. 

5 Methvl 2 , -mf-thnxv-5'-methvl-4-nitro-2-hiphenvlc arboxvlate. This compound was prepared 
in a manner similar to that of methyl 5 -fluoro-2'-methoxy-4-nitro-2-biphenylcarboxylate 
(EXAMPLE 107) from methyl 2-bromo-5-nitrobenzoate (1.80 g, 6.92 mmol), (PPh3)4Pd 
(0.33 g, 0.28 mmol), and 2-methoxy-5-methylphenylboronic acid (1.58 g, 9.51 mmol) to 
afford 2.03 g (98%) of methyl 2 , -methoxy-5 , -methyl-4-nitro-2-biphenylcarboxylate as a 

10 white solid. Data for methyl (2 , -methoxy-5 -methyl-4-nitro-2-biphenylcarboxylate) : *H 
NMR (400 MHz, CDCI3) 8.69 (d, J = 2.5, 1H), 8.36 (dd, J = 8.4, 2.5, 1H), 7.51 (d, J = 8.5, 
IH),7.20(m, lH),7.07(d,J = 2.1, 1H),6.81 (d,J = 8.4, 1H), 3.75 (s, 3H), 3.69 (s, 3H), 
2.35 (s, 3H). 

15 2'-Methoxv-5'-Tnethvl-4-nitro-2-biphenvlcarboxvlic acid . This compound was prepared in a 
manner similar to that of 5'-fluoro-2*-methoxy-4-nitro-2-biphenylcarboxyIic acid 
(EXAMPLE 107) from methyl 2 , -methoxy-5'-methyl-4-nitro-2-biphenylcarboxylate (2.02 g) 
to afford 1 .93 g (99%) of 2 -methoxy-5'-methyl-4-nitro-2-biphenylcarboxylic acid as a white 
solid. Data for 2'-methoxy-5'-methyl-4-nitro-2-biphenylcarboxylic acid: *H NMR (400 

20 MHz, acetone-d6) 8.63 (d, J = 2.5, 1H), 8.42 (dd, J = 8.5, 2.5, 1H), 7.63 (d, J = 8.5, 1H), 
7.19 (m, 1H), 7.14 (d, J= 2.2, 1H), 6.93 (d,7 = 8.4, 1H), 3.70 (s, 3H), 2.32 (s, 3H). 

6-Methvl-2-nitro-3.4-hf-n7ncoumarin . This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 107) from 2'-methoxy-5 , -methyl-4- 
25 nitro-2-biphenylcarboxylic acid ( 1 .92 g, 6.68 mmol), SOCI2 (0.49 mL, 6.7 mmol), and 

A1CI3 (0.89 g, 6.7 mmol) to afford 1.65 g (97%) of 6-methyl-2-nitro-3,4-benzocoumarin as 
an orange powder. Data for 6-methyl-2-nitro-3,4-benzocoumarin: !H NMR (400 MHz, 
acetone-d6) 9.04 (d, J = 2.5, 1H), 8.69 (m, 2H), 8.26 (s, 1H), 7.53 (d, J = 8.6, 1H), 7.35 (d, 
J =8.6, lH),2.49(s, 3H). 

30 
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2- Amino-6-methvl-3,4-benzocournarin (structure 40 of Scheme XL where R^=H. 
R^methvl) . This compound was prepared in a manner similar to that of 2-amino-6-fluon> 
3,4-benzocoumarin (EXAMPLE 107) from 6-methyl-2-nitro-3,4-benzocoumarin (1.64 g) to 
afford 1 .40 g (99%) of 2-amino-6-methyl-3,4-benzocoumarin as a white solid, which was 

5 used in the next step without further purification. 

L2-Dihvd ro-2>2,4,9>tetramethvN5-coumarinor3.4-/1quinoline (Compound 316, structure 41 
of Scheme XL wher e R^=H. R 2 =methvl) . This compound was prepared in a manner 
similar to that of Compound 207 from 2-amino-6-methyl-3,4-benzocoumarin ( 1 .40 g) to 
10 afford 0.738 g (38%) of Compound 316 as a yellow solid. Data for Compound 316: *H 

NMR (400 MHz, acetone-d6) 7.96 (d, J = 8.6, lH),7.89(s, 1H), 7.19 (d, J= 8.6, 1H), 7.18 
(m, 1H), 7.14 (d,7= 8.4, 1H), 6.04 (br s, 1H),5.51 (s, 1H),2.41 (s, 3H), 1.29(s,6H). The 
C(4) methyl is obscured by the acetone multiples 

EXAMPLE 217 

15 7>Chloro-K2-dihvdro-2 .2.4-trimethvl-5-coumarinof3.4>nQuinoline (Compound 317. 
structure 88 of Scheme XXIV. where R^hloro, R 2 -6=H. R 7 - 9 =methvn 

3- Chloro-2-methoxyphenvl boronic acid (structure 90 of Scheme XXIV. where Rj=chloro 3 
Rjlf=HI This compound was prepared in a manner similar to that of 5-fluoro-2- 
methoxyphenylboronic acid (EXAMPLE 107) from 2-bromo-6-chJoroanisole (0.71 g, 3.2 

20 mmol), n-BuLi (2.5 M in hexanes; 1 .28 mL, 3.2 mmol), and trimethylborate ( 1 .09 mL, 9.6 
mmol) to afford 0.55 g (91%) of 3-chloro-2-methoxyphenylboronic acid which was used 
without further purification. 

Methyl (3 >chloro-2 -methoxv-4-nitro-2'biphenvlcarboxvlate) . This compound was prepared 
25 in a manner similar to that of methyl (5 -fluoro^'-methoxy^-nitro^-biphenylcarboxylate) 
(EXAMPLE 107) from methyl 2-bromo-5-nitrobenzoate (0.58 g, 2.2 mmol), (PPh3)4Pd (77 
mg, 0.066 mmol), and 5-chloro-2-methoxyphenylboronic acid (0.54 g, 2.9 mmol) to afford 
245 mg (35%) of methyl (3 , -chloro-2 , -methoxy-4-nitro-2-biphenylcarboxylate) as a clear oil. 
Data for methyl (3'-chloro-2 -methoxy-4-nitro-2-biphenylcarboxylate): *H NMR (400 
30 MHz,CDCl3) 8.79 (d, J = 2.4, I H), 8.40 (dd, J = 8.4, 2.4, 1H), 7.57 (d, 7= 8.5, 1H), 7.45 
(m, 1H), 7.15 (m, 2H), 3.75 (s, 3H), 3.47 (s, 3H). 
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^-rh.^.7--Tnetho v Y ^-nitrr>.2-biph f nvlc a rhoxvHc acid. This compound was prepared in a 
manner similar to that of 5'-fluoro-2-methoxy-4-nitro-2-biphenylcarboxylic acid 
(EXAMPLE 107) from methyl (3-chloro-2-methoxy-^nitfo,2-biphenylcarboxylate) 
(230mg) to afford 0.21 g (99%) of 3'-chloro-2--methoxy^-nitro-2-biphenylcarboxylic acid 
as a white solid. Data for 3 -chloro-2-methoxy-4-nitro-2-biphenylcarboxylic acid: *H 
NMR(400MHz,acetone-d 6 ) 8.76 (d, J - 2.5, 1H), 8.50 (dd,J:= 8.4, 2.5, 1H), 7.74 (d, J = 
8.5, 1H),7.51 (dd,J = 7.9, 1.8, 1H),7.31 (dd,7 = 7.4, 1.8, 1H), 7.24 (t, J = 7.9), 3.47 (s, 
3H). 

R.rhiom-2-nitro^ 4.h,n 7 ocoumarin . This compound was prepared in a manner similar to 
that of 6-fluoro-2-nitro-3,4-benzocoumarin (EXAMPLE 107) from 3'-chloro-2'-methoxy-4- 
nitro-2-biphenylcarboxylic acid (0.20 g, 0.65 mmol), SOCl 2 (50 mL, 0.69 mmol), and 
A1C13 (85 mg, 0.65 mmol) to afford 0. 1 8 g (99%) of 8-chloro-2-nitro-3,4-benzocoumarin as 
yellow crystals. Data for 8-chloro-2-nitro-3,4-benzocoumarin: lH NMR (400 MHz, 
acetone-d 6 ) 9.06(t,/= 1.4, 1H), 8.74 (s, 2H), 8.45 (dd, J = 8.0, 1.4, 1H), 7.32 (dd, 7= 8.0, 
1.2, lH), 7.51 (t, 7=8.0, 1H). 

9-Amino-R-chlore^ ^ncouma r n (cmrmre S7 of Scheme XXIV, where FJ=chloro, 
20 r2-6 =H ) . This compound was prepared in a manner similar to that of 2-amino-6-fluoro- 
S^benzocoumarin (EXAMPLE 1 07) from 8-chloro-2-nitro-3,4-benzocoumarin (0. 1 8 g, 
0.65 mmol) to afford 0.10 g (62%) of 2-amino-8-chloro-3,4-benzocoumarin as a white solid, 
which was used in the next step without further purification. 

25 7-rhloro-1.2-dihvHrrv2 2.4-trim ^ v»-^-coumarinon 4-riquinoIinr (Compound 317, 

ctnipmwMnfSche|r aYYIV wh^RWhloro F2-6=H p7-9 =m ethyl). This compound 
was prepared in a manner similar to that of Compound 207 from 2-amino-9-chloro-3,4- 
benzocoumarin (0.10 g) to afford 24 mg (18%) of Compound 317 as a yellow solid. Data 
for Compound 317: lH NMR (400 MHz, acetone-d 6 ) 8.04 (dd, J = 8.1, 1.1, 1H), 7.98 (d, 
30 J = 8.7, 1H), 7.48 (dd, J = 9.0, 1.1 , 1H), 7.28 (t, J = 8.8, 1H), 7.23 (d, J = 8.6, 1H), 6.24 (br 
s, 1H), 5.55 (d, J = 1.2, 1H), 2.08 (s, 3H), 1.31 (s, 6H). 
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EXAMPLE 218 

5-(3-Fluorobenzvl)- 1 .2-dihvdro-2.2.4-trimethvI-5//-chromenof 3.4-flQuinoline (Compound 
318, structure 32 of Scheme IX, where R = 3-fluorobenzvn 
5 To a solution of Compound 225 (EXAMPLE 125) (10 mg, 0.03 mmol) in CH2CI2 (5 ml) 
was added triethylsilane (0.05 ml, 0.3 mmol) and trifluoroacetic acid (0.024 ml, 0.3 mmol) 
at rt. The reaction was monitored by TLC and was found to be complete after 15 hours. 
The reaction mixture was quenched with an aqueous 10% NaOH solution (5mL) then 
extracted with EtOAc (10 mL). The organic layer was washed with brine (3x5 mL), dried 
t 10 (Na2S04), then concentrated in vacuo to afford a yellow oil. The crude product was 

purified by prep TLC (5 x 20cm, 250mm, 1:1 CH2Cl2:hexane) to afford 1.0 mg (8%) of 
Compound 318 as a yellow oil. Data for Compound 318: Rf=0.26 (silica gel, 25% 
EtOAc:hex); *H NMR (400 MHz, CDCI3) 7.66 (d, J = 8.5, 1 H), 7.48( d, J= 8.5 1 H), 7.23 
(m, 2 H), 7.03 (m, 1 H), 6.89 (m, 3 H), 6.61 (d, J= 8.5, 1 H), 6.10 (m, 1 H), 5.49 (s, 1 H), 
15 3.98 (brs, 1 H),3.10(rn, 1 H), 2.73 (m, 1 H), 2.29 (s, 3 H), 1.29 (s, 3 H), 1.19 (s, 3 H). 

EXAMPLE 219 

(R/5V9-Chloro -L2-dihvdr^ 

(Compound 31 9. structure 47 of Scheme XIV. where R ] =H. R^chloro. R 3 =methvl. X=Q) 

20 (/^-9rch loro-1.2-dihvdro-5-hvdroxv>2.2.4>trimethvl>5//-chromen 

(structure 4 6 of Scheme XIV. where R ] =H. R 2 =chloro) and 6-f5>chloro-2>hvdroxyphenvn> 
K2'dihvdro-5 -hvdroxvmethvl-2.2.4>trimethvlquinoline (structure 94 of Scheme XXV. 
where R ] -2 = r4-6 =H . R3=chloro. R^-9 =me thv1V Compound 209 (EXAMPLE 109) (100 
mg, 0.307 mmol) was dissolved in THF, cooled to -40°C, and treated with DEBAL (614 ^lL, 

25 0.614 mmol, 1 M in THF, Aldrich), warming to -20°C over 30 min. The reaction mixture 
was quenched with NH4CI (sat) (2 mL) and allowed to warm to rt. The reaction mixture 
was poured into a separatory funnel containing EtOAc and water. The aqueous was 
extracted with EtOAc (2 x 20 mL). The combined organics were washed with NaCl (sat) (1 
x 15 mL), dried (Na2S04) r filtered, and concentrated onto Celite. The material was 

30 purified by flash chromatography using 25% EtOAcrhexanes to afford 65 mg of (R/S)-9- 

chloro-l T 2-dihydro-5-hydroxy-2 t 2,4-trimethyl-57y-chromeno[3,4-y]quinoline (structure 46 of 
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Scheme XIV, where R*=H, R 2 =chloro) and 20 mg of 6-(5-chloro-2-hydroxyphenyl)-i;2- 
dihydro-;5-hydroxymethyl-2,2,4-trimethylquinoline (structure 94 of Scheme XXV, where 
r1-2=r4-6 =H , R3=chloro, R 7 ' 9 =methyl). Data for (R/.S)-9-chloro-l,2-dihydro-5-hydroxy- 
2,2,4-trimethyl-5//-chromeno[3,4-y]quinolme: 1 H NMR (400 MHz, acetone-d 6 ) 7.71 (d, J 
= 2.4, 1H), 7.55 (d, J = 8.4, 1H). 7.1 1 (dd, J = 8.5, 2.4, 1H), 6.94 (d, J = 8.4, 1H), 6.84 (d, J 
= 5.9, 1H), 6.78 (d, J = 8.2, 1H), 6.01 (d, J = 6.0, 1H), 5.56 (bs, 1H), 5.52 (s, 1H), 2.36 (s, 
3H), 1.31 (s,3H), 1,18 (s,3H). Data for 6-(5-chloro-2-hydroxy phenyl )-U2-dihydro-5- 
hydroxymethyl-2,2,4-trimethylquinoline: *H NMR (400 MHz, acetone-d 6 ) 7.18 (dd, J = 
8.5, 3.0, lH),7.lO(d,7 = 2.5, 1H),6.92 (d, J = 8.6, 1H), 6.75 (d, 7 = 8.0, 1H), 6.63 (d, J = 
8.1, 1H), 5.46 (s, 1H), 5.25 (s, 1H), 4.55 (ABq, J= 1 1.4, 2H), 2.35 (s, 3H), 1.27 (s, 6H). 



f/?/<ruQ-rhlnro-1.2-dihvriro-5-metho™^ 

fPnm pnnnH 319. structure. 47 of Sche m * XTV. where R ] =H. R^hloro, R3= me th Y l, X=Q) . 
(/2/S)-9-chloro- 1 ,2-dihydro-5-hydroxy-2,2,4.triTnethyl-5//-chromeno[3,4-y)quinoline (30 

15 mg, 0.092 mmol) was dissolved in methanol (3 mL) and treated with p-toluenesulfonic acid 
(10 mg). After 10 min the reaction was quenched with NaHC03 (2 mL). The resulting 
mixture was diluted with water (2 mL), poured into a separatory funnel, and extracted with 
EtOAc (3 x 20 mL). The combined organics were washed with NaCl(sat) (1 x 20 mL), 
dried (Na2S04), filtered, and concentrated onto Celite. The material was purified by flash 

20 chromatography on silica (20 g) using 10 % EtOAc:hexanes as eluent to afford 20 mg (64%) 
of Compound 319 as an opaque oil. Data for Compound 319: *H NMR (400 MHz, 
acetone-d 6 ) 7.73 (d, J = 2.4, 1H), 7.56 (d, J = 8.3, 1H), 7.17 (dd, J = 8.2, 2.4, 1H), 7.08 (d, J 
= 8.3, 1H), 6.80 (d,7 = 8.3, 1H), 6.37 (s, 1H),5.62 (br s,lH), 5.54 (s, 1H), 3.44 (s, 3H), 2.27 
(2,3H), 1.32 (s,3H), 1.17 (s,3H). 



25 



30 



FX AMPLE 220 

9-Chloro-l .2-riihvdro-2.2.4-trimethvl-5^-chromenof3 4-flquinoline (C ompound 320, 
structure 93 of S-hem* XXV. w here. r1-2 =R 4-6 =H T^hioro, R7-9 =rnet hvl) 
6-(5-Chloro-2-hydroxyphenyl)-L2-dihydro-5-hydroxymethyl-2,2,4-trimethylquinoline 

(EXAMPLE 219; structure 94 of Scheme XXV, where r1-2=r4-6= H , R3=chloro, R 7 ' 9 
=methyl)(20 mg, 0.061 mmol) was dissolved in CH 2 Cl2 and treated with thionyl chloride (5 
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^lL, 0.067 <mmol) and triethylamine (9 |jlL 0.067 mmol). After 2 h the reaction was 
quenched with water and poured into a separatory funnel containing CH2G2 (20 mL) and 
water (lOmL). The aqueous was extracted with CH2CI2 (2 x 20 mL). The combined 
organics were washed with NaCl (sat)(l x 15 mL), dried (Na2S04), filtered and 
5 concentrated. The resulting benzyl chloride intermediate was dissolved in 1,2- 

dichloroethane (ImL) and treated with triethylamine (100 mL), then heated to reflux. After 
1 h the reaction was quenched with water and poured into a separatory funnel. The pH was 
adjusted to 6 (1 %v/v HCI) and the aqueous was extracted with CH2CI2 (2 x 20 mL) The 
combined organics were washed with NaCl(sat) (20 mL), dried (Na2S04), filtered, and 
10 concentrated onto Celite. The material was purified by flash chromatography on silica gel 
(20 g) using 5% EtOAc:hexanes to afford 10 mg (53%) of Compound 320. Data for 
Compound 320: *H NMR (400 MHz, acetone-d6) 7.60 (d, 7 = 2.4, 1 H), 7.43 (d, 7 = 8.4, 
1H), 7.08 (dd, 7 = 8.5 ,2.4, lh), 6.89 (d, 7 = 8.5, 1H), 6.70 (d, 7 = 8.4, 1H), 5.56 (br s, 1H), 
5.49 (s, 1H), 5.32 (s, 2H), 2.1 1 (s, 3H), 1.25 (s, 6H). 

15 

EXAMPLE 221 

' ffoff)-9-Chloro-1.2-dihvdro-2^ 
(Compound 321. structure 47 of Scheme XIV, where R ] =H. R^chloro. R 3 =propv1. X=Q) 
(/y5)-9-Chloro-l,2^ihydro-5-hydroxy-2,2,4-trimethyl-5//-chromeno[3,4^ 

20 (EXAMPLE 2 1 9; structure 46 of Scheme XIV, where R 1 =H, R 2 =chloro) (30 mg, 0.092 

mmol) was dissolved in 1-propanol (3 mL) and treated with p-toluenesulfonic acid (10 mg). 
After 10 min the reaction was quenched with NaHC03 (2 mL). The resulting mixture was 
diluted with H2O (2 mL), poured into a separatory funnel, and extracted with EtOAc (3 x 
20 mL). The combined organics were washed with NaCl(sat) (1 x 20 mL), dried (Na2SC>4), 

25 filtered, and concentrated onto celite. The material was purified by flash chromatography 
on silica (20 g) using 10 % EtOAcrhexanes as eluent to afford 22 mg (61 %) of Compound 
321 as an opaque oil. Data for Compound 321: *H NMR (400 MHz, acetone-d6) 7.73 (d, 
7=2.4, 1H),7.56 (d, 7=8.5, 1H), 7.14 (dd, 7= 8.3, 2.5, 1H),7.03 (d,7 = 8.5, 1H), 6.80 (d, 
7=8.5, 1H), 6.46 (s, 1H),5.60 (brs, 1H), 5.53 (s, 1H), 3.81 (m, 1H), 3.59 (m, 1H),2.29 (s, 

30 3H), 1.46 (m, 2H), 1.32 (s, 3H), 1.17 (s, 3H), 0.75, (m, 3H). 
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FY AMPLE 222 

( Co S3E ound322 ^ M^IMS^J^ whm>R^H P^methyl, X=Q) 

This compound was prepared in a manner similar to that described for Compound 319 
(EXAMPLE 219) from Compound 207 (55 mg) to afford 34 mg (59%) of Compound 322 as 
a clear oil. Data for Compound 322: *H NMR (400 MHz, acetone-d 6 ) 7.53 (d, J - 8.5, 
1H) 7 48 (dd, J = 9.9, 3.0, 1H), 7.05 (dd, J = 8.7, 4.9, 1H), 6.92 (m, 1H), 6.80 (d, J = 8.3, 
1H), 6.34 (s, 1 H), 5.54 (d, J = 1 .4, 1H), 3.44 (s, 3H), 2.28 (d, J = 1 -4, 3H), 1 .32 (s, 3H), 1.16 
(s,3H). 

FX AMPLE 223 

fP/^-Q-Fluoro-i ..a ; hvHro-2.2.4-t » ^HvUS-thionronoxy.5ff-chromeno[3 4-nquinolii 

( r. m p nnnd 323. e 47 of Scheme XTV where PJ=H, P^-fluoro P^ppy), X=S) . 

( p/ ^Q.Fh„>m-1 ,2.d ^ Y^.hvdroxv-2.o 4-trimethyl-5ff-chronKno[ 3 4-flquinoline 
f ^„ f .^of S cherr ~^ »^pl = H R^fluoro). This compound was prepared in a 
manner similar to that of 9-chloro- l,2-dihydro-5-hydroxy-2,2,4-trimethyl-5//- 
chromeno[3,4^quinoline (EXAMPLE 219) from Compound 207 (0.16 g, 0.51 mmol) to 
afford 80 mg (50%) of 9-fluoro-l ,2-dihydro-5-hydroxy-2,2,4-trimethyl-5H-chromenol3,4- 
.flquinoline as a white solid. Data for 9-fluoro-l ,2-dihydro-5-hydroxy-2,2,4-trimethyl-5H- 
chromeno[3,4-y]quinoline: 1 H NMR (400 MHz, acetone-d 6 ) 7.52 (d, J = 8.5, 1H),7.46 
(dd J = 9.9,2.9, lH),6.93(m, 1H), 6.86 (m, 2H), 6.78 (d, J = 8.5, 1H), 5.98 (d, J = 6.0, 
lH),5.56(brs, 1H), 5.52 (d, J= 1.1, 1H), 2.37 (d, J - 1 -2, 3H), 1.30(s,3H), 1.18(s,3H). 

^.Q-Fluoro-l/ > 2 4- t rimethvl-5-thiopropoxy-5H-rhromenor3,4-flquinoline 

1£ o jgE ound m st - 47 YTV .where Rl-H. R^flnoro X-S) . 

This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 
219) from 9-nuoro-l,2-dihyciro-5-hy^ 

(18 mg) to afford 21 mg (99%) of Compound 323 as a clear oil. Data for Compound 323: 
1 H NMR (400 MHz, acetone-d 6 ) 7.48 (d, J = 8.5, 1H), 7.45 (dd. J = 10.0, 1 .7. 1H), 7.14 (s, 
,H), 6.95 (m, 2H), 6.73 (d, J = 8.5, 1H), 5.52 (d, J = 1 -3, 1H), 2.76 (m, 1H), 2.58 (dt, J = 
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12.9,7.4, 1H), 2:47 (d,.J = 1.2,3H), 1.66 (m, 2H), 125 (s, 3H), 1.22 (s, 3H), 0.95 (1, 7 = 7.3, 
3H). 

EXAMPLE 224 

5 (/^-9-Fluoro-12-dihvdro-22.4-trimethvl-5-propoxv-5W-chrornenor3.4-nquinoline 

(Compound 324. structure 47 of Scheme XIV. where R ] =H. R2=fluoro. R 3 =propvl. X=Q). 
This compound was prepared in a manner similar to that of Compound 319 (EXAMPLE 
219) from 9-fluoro-l,2-dihydro-5-hydroxy-22,4-trimethyl-5//-chromeno[3,4-y)quinoline 
(EXAMPLE 223) (20 mg) to afford 21 mg (95%) of Compound 324 as a white solid. Data 
1 0 for Compound 324: *H NMR (400 MHz, acetone-d6) 7.53 (d, J = 8.4, 1 H), 7.47 (dd, J = 
9.9, 2.9, 1H), 7.02 (dd, J = 8.8, 5.0, 1H), 6.95 (m, 1H), 6.80 (d, J = 8.5, 1H), 5.53 (d, J - 
1.5, 1H), 3.81 (dt, J = 92, 6.7, 1H), 3.58 (dt, J = 9.2, 6.7, 1H),229 (d, 7= 1.5, 3H), 1.46 
(sext, J = 6.9, 2H), 1 .32 (s, 3H), 1 .1 6 (s, 3H), 0.75 (t, J = 7.4, 3H). 

15 EXAMPLE 225 

(/g/5 r )-5-Butvl-9-chloro-12-dihvdro-22.4-trimethvl-5//-chromenor3.4-r1quinoline 
(Compound 325. structure 42 of Scheme XI. where R J =H. R2=chloro. R=butvl) . 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(38 mg, 0.12 mrnol) and 2.5 M n-BuLi in hexanes (028 mL, 0.70 mmol) to afford 7 mg 
20 (16%) of Compound 325 as a clear oil. Data for Compound 325: *H NMR (400 MHz, 

acetone-d6) 7.72 (d, J = 2.4, 1 H), 7.58 (d, J = 8.5. 1 H), 7. 1 2 (dd, J = 8.3, 2.5, 1 H), 7.05 (d, 
J = 8.5, 1 H), 6.75 (d, J = 8.5, 1 H), 5.53 (s, 1 H), 4.82 (t, J = 8.0, 1 H), 2.40 (m, 2H), 2.09 (s, 
3H), 1.5-1.4 (m,6H), 125 (br s, 6H), 0.95 (t, J = 7.8, 3H). 

25 EXAMPLE 226 

(/^y)-5-Butvl-1.2-dihvdro-9-methoxv-2.2.4-trimethvl-5//-chromenof3.4-flQuinoline 
(Compound 326. structure 42 of Scheme XI. where R ] =H. R%=methoxv. R=butvl) . 
This compound (12 mg, 33%) was obtained as a by-product in the formation of Compound 
355 (EXAMPLE 255) as a colorless oil. Data for Compound 326: .*H NMR (400 MHz, 
30 acetone-d6) 7.47 (d, J = 8.4, 1H), 720 (d, J = 2.8, 1H), 6.80 (d, J = 8.5, 1H), 6.69 (m, 2H), 
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5.79 (dd,J= 10.3, 3.2, 1H),5.51 (d,y= 1.2, TH), 3:80 (s, 3H), 2.24 (d,J= 1.0, 1H), 1.74 
(m, 1H), 1.5-1-3 (m,5H), 1.27 (s, 3H), 1.18 (s, 3H), 0.84 (t, J = 7.5, 3H). 

FX AMPLE 227 

5 rP/^-Q-Fluoro-i 9-dihvdro-2 ;7, 4.S-t e tTaTnet hvl-SW-chromenor3.4-flquinoHne (Compound 
327. structure 42 nf Scheme YT where R ] =H. R^fluoro, R=methyl). 
This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(36 mg, 0.12 mmol) and 1 .4 M MeLi in ether (0.45 mL, 0.63 mmol) to afford 6 mg (16%) of 
Compound 327 as a clear oil. Data for Compound 327: *H NMR (400 MHz, acetone-d 6 ) 

10 7.46 (d, .7 = 8.4, 1H), 7.41 (dt,7 = 10.0, 1.5, 1H), 6.84 (m, 2H), 6.80 (d, J= 8.5, 1H),6.07 
(q, J = 6.5, 1H), 5.53 (d, J = 1.4, 1H), 2.25 (d, J = 1 .1 , 3H), 1 .32 (d, J = 6.5, 3H), 1.26 (s, 
3H), 1.20 (s, 3H). 

FX AMPLE 228 

15 (K/SV9-Fluoro-1 ,2-dihvdro-2.2.4-trimp-thvl-5H-chr o menor3.4-nQuinoline (Compound 328, 
structure 42 of Scheme XI. where Rl= R=H. R^=fluoro). 

This compound was prepared in a manner similar to that described for Compound 202 
(EXAMPLE 1 02) from 9-fluoro- 1 t 2-dihydro-5-hydroxy-2,2,4-trimethyl-5H-chromeno[3,4- 
y]quinoline (EXAMPLE 223) (15 mg) to afford 14 mg (99%) of Compound 328 as a clear 
20 glass. Data for Compound 328: *H NMR (400 MHz, acetone-d6) 7.41 (d, J = 8.4, 1H), 
7.41 (dt,7= 10.0, 1.5, 1H),6.84 (m, 2H), 6.70 (d, 7 = 8.4, 1H), 5.49 (d,J= 1.2, 1H), 5.29 
(s, 2H), 2. 1 1 (d, J = 1 .6, 3H), 1 .26 (s, 6H). 

FX AMPLE 229 

25 f^-1.2-Dihvrtrn.Q-m e thoxv-2.2.4-trimeth Y l- < >H-chromenor3,4-nquinoline (Compound 
329 structure 42 of Scheme XI where Rl=R=H R2=Tnethoxv). 

rff/^-l^-Dihvrlm-S-hvdroxv^-methoxv^ ^ -^-trimethvl-S^-chromenorS^-nquinoline 
(structure 46 of Scheme XIV. R 1 =H R^ethoxv). This compound was prepared i 

a manner similar to that of 9-chloro- 1 ,2-dihydrc-5-hydroxy-2,2,4-trimethyl-5//- 
30 chromeno[3,4-^quinoline (EXAMPLE 21 9) from Compound 314 (24 mg, 0.075 mmol) to 
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afford 1 5 mg (62%) of 1 ,2-dihydro-5-hydroxy-9-methoxy«2,2,4-trimethyK5//- 
chromeno[3,4 r y]quinoline as a white solid, which was used directly in the next step. 
(^SVh2-Dihydro-9-methoxv-2.2.4-^^ (Compound 
329, structure 42 of Scheme XI. where R^=R=H> R^=rnethoxv) This compound was 
5 prepared in a manner similar to that described for Compound 202 (EXAMPLE 102) from 
l ^-dihydro-S-hydroxy^-methoxy^^^-trimethyl-S/Z-chromenotS^^quinoline (15 mg) to 
afford 1 2 mg (98%) of Compound 329 as a clear glass. Data for Compound 329: *H NMR 
(400 MHz, acetone-d6) 7.41 (d, 7=8.3, 1H), 7.16 (d, 7 = 3.0, 1H), 6.81 (d,7=8.6, 1H), 
6.68 (m, 1 H), 5.48 (d, J = 1 .2, 1 H), 5.23 (s, 2H), 3.80 (s, 3H), 2. 1 0 (d, J = 1 .2, 3H), 1 .24 (s, 
10 6H). 

EXAMPLE 230 

(R/S)-] .2'Dihvdro-2,2.4.9-tetramethvl-5//-chromenof3.4-f|quinoline (Compound 330. 
structure 42 of Scheme XI, where R*=R=H, R 2 =methv0 
15 This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
Compound 316 (34 mg, 0. 1 1 mmol) to afford 1 6 mg (50%) of Compound 330 as a clear oil. 
Data for Compound 330: *H NMR (400 MHz, acetone-d6) 7.42 (m, 1H), 7.41 (d, J = 8.4, 
1H), 6.90 (m, 1H), 6.76 (d,J=8.0, 1H), 6.64 (d,.J=8.4, H), 5.48 (s, 1H),5.41 (br s, 1H), 
5.25 (s, 2H), 2.30 (s, 3H), 2. 11 (d, J = 1 .4, 3H), 1 .24 (s, 6H). 

20 

EXAMPLE 231 

(/y5V7-Chloro-h2-dihvdro-^ (Compound 331, 

structure 93 of Scheme XXIV. where RWhloro. R 2 ~6=R R 7 - 9 smethvn 
This compound was prepared in a manner similar to Compound 229 (EXAMPLE 229) from 
25 Compound 317 (20 mg, 0.061 mmol) to afford 1 1 mg (58%) of Compound 331 as a clear 
oil. Data for Compound 331: *H NMR (400 MHz, acetone-d6) 7.57 (dd, J = 7.9, 1 .2, 1H), 
7.42 (d, .7 = 8.4, 1H), 7.18 (dd,J= 7.9, 1.2, 1H), 6.98 (1,7=7.9, 1H), 6.70 (d, J = 8.4, 1H), 
5.56 (brs, 1H),5.50 (d,7= 1.2, lH),5.40(s, 2H), 2.14(d,J= 1.3. 3H), 1.25 (s, 6H). 
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EXAMPLE 232 

( /?/y>-9-Ch)oro- 1 . 2-dihyriro-2 2 4 S-tetramethvl - 5#-chromenof3 , 4-f ] quinoline (Compound . 
332 structure 42 of Scheme XI whe re R*=H. R2=chloro. R=methvl) 

5 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and methyllithium (438 ul 0.614 mmol, 1.4 M in ether, Aldrich) to 
afford 8 mg (20%) of Compound 332 as an opaque oil. Data for Compound 332: *H NMR 
(400 MHz, acetone-d6) 7.65 (d, J = 2.5, lh), 7.49 (d, J= 8.4, 1H), 7.08 (dd, J= 8.5, 2.4, 
10 lH),6 85 (d, J =8.5, lH),6.70(d, J =8.5, 1H), 6.09 (s, 1H), 5.52 (s, 1H), 2.25 (s, 3H), 
1 .32 (d, J = 6.5, 3H), 1 .26 (s, 3H), 1 .20 (s, 3H). 

EXAMPLE 233 

15 f J R^-5-r4-BromophenvlV9-chloro-1.2-dihvdro- 2.2.4-trimethvl-5^-chromenor3.4- 

/louinoline (Compound 333 structure 42 of Scheme XI. wh ere R=4-bromophenvl. R 1= H. 
R 2 =CH 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
20 (40 mg, 0.123 mmol) and 1 ,4-dibromobenzene (203 mg, 0.859 mmol) to afford 1 1 mg 

(19%) of Compound 333 as a pale cream colored oil. Data for Compound 333: 1 H NMR 
(400 MHz, acetone-d6) 7.59 (d, J= 2.4, 1H), 7.58 (d, J= 6.3, 1H), 7.42 (d, J= 8.5, 2H), 
7.16 (d, J= 8.5, 2H), 6.94 (dd, J= 8.2, 4.2, 1H), 6.92 (s,lH), 6.84 (d, J= 8.4, 1H), 6.77 (d, 
J= 8 4, 1H), 5 68 (br s, 1H), 5^48 (s, 1H), 1.98 (s, 3H), 1.27 (s, 3H), 1.24 (s, 3H) 

25 

EXAMPLE 234 

v. 

(/^5V9-Chloro-5-(3-chlorophenvlV1.2-dihvdro-2.2.4-trim ethvl-5^-chromenor3.4- 
/lauinoline (Compound 334 structure 42 of Scheme XI. wh ere R=3-chlorophenvl. R 1= H. 
30 K 2 =C\) 
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This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 3-bromochlorobenzene (164 mg, 0.856 mmol) to afford 9 mg 
(17%) of Compound 334 as a pale yellow oil. Data for Compound 334: l H NMR (400 
MHz, acetone-d6) 7.61 (d, J= 2.3, 1H), 7.59 (d, J= 9.0, 1H), 7.25 (m, 4H), 6.95 (m, 2H), 
5 6.85 (d, J =8.3, 1H), 6.83 (d, J = 7.3, 1H), 5.72 (br s, 1H), 5.50 (s, 1H), 2.00 (s, 3H), 1.28 
(s,3H), 1.26 (s,3H). 

EXAMPLE 235 

10 (fl/.SV9-Chloro- 1 ■2-dihvdro-2.2.4-trimethvl-5-/ - 3-methvlphenvlV5//-chromenof3 4- 

/lauinoline (Compound 335. structure 42 of Scheme XI. where R=3-methvlphenvl. R*=H. 

R 2 =cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
15 (20 mg, 0.061 mmol) and 3-bromotoluene (147 mg, 0.859 mmol) to afford 10 mg (41%) of 
Compound 335 as a pale white oil. Data for Compound 335: l B NMR (400 MHz, acetone- 
d6) 7.59 (d,J= 2.4, 1H), 7.58 (d, J= 9.1, 1H), 7.19 (m, 2H), 6.95 (m,3H), 6.83 (d, J= 8 5, 
1H), 6.78 (d,J=8.5, 1H), 5.64 (br s, 1H), 5.81 (s, 1H), 2.20 (s, 3H), 2.05 (s, 3H), 1.27 (s, 
3H), 1.24 (s, 3H). 

20 

EXAMPLE 236 

(^/5V9-Chloro-5-(4-chloro-3 -methvlphenvlVI.2-dihvdro-2.2.4-trimethvl-5//-chromenor3 4- 
rlauinoline (Co mpound 336. structure 42 of Scheme XI. where R=4-chloro-3-methvlphenvl 
25 Rl=H. R2=cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg, 0.061 mmol) and 5-bromo-2-chlorotoluene (177 mg, 0.859 mmol) to afford 9 mg 
(34%) of Compound 336 as a cream colored oil. Data for Compound 336: NMR (400 
30 MHz, acetone-d6) 7.60 (d, J= 2.4, 1H), 7.57 (d,J = 8.5, 1H), 7.23 (m, 2H), 7.00 (m, 2H), 
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6.91 (8. 1H), 6.84 (d,J = 8.2, 1H), 6.79 (d, J= 8.5, 1H), 5.68 (br s, 1H), 5 48 (ds, 1H), 
2.23 (s, 3H), 1 .99 (s, 3H), 1 .27 (s, 3H), 1 .25 (s, 3H). 

EX AMPLE 237 

flauinoline (C "™ p™'"d 337. ctnirture 42 of Scheme XI, where R=3- 
(trifluoromftthvUphenvl. R *=H R 2 =C1) 

1 0 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0. 123 mmol) and 3-bromobenzotrifluoride (276 mg, 1 .23 mmol) to afford 1 1 mg 
(20%) of Compound 337 as a cream colored oil. Data for Compound 337: lHNMR(400 
MHz, acetone-d 6 ) 7.61 (d, J = 2.3, 1H), 7.52 (m, 4H), 7.07 (s, 1H), 6 99 (dd, J = 8.5, 2.4, 
1H), 6.87 (d, J = 8.3, 1H), 6 84 (d, J- 8., 1H), 5.73 (br s, 1H), 5.51 (s, 1H), 2.01 (s, 3H), 

15 1.27 (s,6H). 

EXAMPLE 238 

r^/.^-9-Chlom-S-r3.5-dichlnrophenvlV 1 2-dihvdro-2 1 4-trimethv1-5W-chromenor3,4- 
20 /Inuinoline (Co m pound 338 st n.cture 42 of Scheme XI. where R=3 5-dichlorophen Y l, 
r1=HR2=C1) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and l-bromo-3,5-dichloroben2ene (277 mg, 1.23 mmol) using diethyl 
25 ether for the formation of the aryl Uthium in the first step. The final step afforded 1 1 mg 
(20%) of Compound 338 as a pale yellow oil. Data for Compound 338: *H NMR (400 
MHz,acetone-d 6 )7.64(d,J=2.3, 1H),7.61 (d, J=8.5, 1H), 7.32 (s, 1H), 7 20 (s,lH), 
7.19 (s, 1H), 7 03 (dd, J= 8.9, 2.4, 1H), 6.91 (s, 1H), 6.89 (d, J= 6.7, 1H), 6 88 (d, 7= 6.7 
1H), 5 : 78 (br s, 1H), 5.53 (s, 1H), 2.03 (s, 3H), 1.28 (s, 3H), 1.27 (s, 3H). 

30 
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EXAMPLE 239 

(7t<SV9-Chloro-1.2-dihvdro-S-(4-metho?6^henvl>-2.2.4-trimethvl-5//-chromeno[3.4- 
5 fiquinoline (Compound 339. structure 42 of Scheme XI. where R= 4-metho>cvphenvl. . 
Rl=H. R 2 =CH 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0. 123 mmol) and 4-bromoanisole (230 mg, 1 .23 mmol) to afford 1 1 mg (21%) of 
10 Compound 339 as a pale yellow oil Data for Compound 339: *H NMR (400 MHz, 

acetone-d6) 7.59 (d, .7 = 2.5, 1H), 7.56 (d, J= 8.5, 1H), 7.11 (d, .7=8.7, 2H), 6 94 (dd,J = 
8.5, 2.4, 1H), 6.89 (s, 1H), 6.82 (d,7 = 8.5, 1H), 6.75 (m, 3H), 5.61 (br s, 1H), 5 45 (s, 1H), 
3.69 (s, 3H), 1.99 (s, 3H), 1.26 (s, 3H), 1.23 (s, 3H). 

15 EXAMPLE 240 

(/t^iVg-Chjoro-S^S-fluoro^-methoxvphenylVl^-dihvdro^^^-trimethvl-S/f- 
chromenor3.4-/)quinoline (Compound 340. structure 42 of Scheme XI. where R=3-fluoro- 
4-methoxvphenvl. R*=H R 2 =CH 

20 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(20 mg, 0.061 mmol) and 4-bromo-2-fluoroanisole (88 mg, 0.429 mmol) to afford 8 mg 
(29%) of Compound 340 as a pale yellow oil. Data for Compound 340: *B NMR (400 
MHz, acetone-d6) 7.60 (d, J = 2.4, 1H), 7.58 (d, J= 8.5, 1H), 7.02 (dd, J= 10.2, 2.4, 1H), 
25 6.97 (dd,7= 8.5.,.2.3, 1H), 6.94 (d, J= 8.5, 1H), 6.90 (s, 1H), 6.89 (m, 1H), 6 84 (d, J = 

8.5, 1H), 6.79 (d, J= 8.5, 1H), 5.68 (br s, 1H), 5.48 (s, 1H), 3.79 (s, 3H), 2.00 (s, 3H), 1.27 
(s, 3H), 1.24 (s,3H). 
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FX AMPLE 241 

f g/^-0-rhlorf>-5-f^-finnrnnhenv l Vi ?-Hihvriro-2.? 4-tri methyl -5H-chromenor 3,4- 
f1n „ i nnlin ft rCoin r »nnH , struct ^ 41 of Scheme XI where R^-flnorophenyl, R] =H, 

R2=C1) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-fluorophenyl magnesium bromide (1 ml, 1.03 mmol, 1 M, 
Aldrich) to afford 1 1 mg (22%) of Compound 341 as a pale yellow oil. Data for Compound 
341: 1 H NMR (400 MHz, acetone-d 6 ) 7.60 (d, .7 = 2.4, 1H), 7.58 (d, J = 7.3. 1H), 7.24 (m, 
2H), 6.96 (m, 4H), 6.84 (d, J = 83, 1H), 5.67 (br s, 1H), 5.48 (s, 1H), 1.98 (s, 3H), 1.26 (s, 
3H), 1.24 (s, 3H). 



FX AMPLE 242 

(;?/tt-Q-Chloro-S.fVr.hloro^^ 

4.fl T nnolin e fC o mpnund 342. structure 42 of Scheme XI where R=3-chloro- 

15 4-methoxv-5-Tnethvlphe "Yl, R ] =H. R^=C1) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-bromo-2-chloro-5-methylanisole (181 mg, 0.770 mmol) to 
afford 12 mg (21 %) of Compound 342 as a pale yellow oil. Data for Compound 342: *H 
NMR (400 MHz, acetone-d 6 ) 7.61 (d,J = 2.4, lH),7.58(d. J = 8.4, lH),7.03(m, 1H), 

20 6.99 (dd, J = 8.5, 2.4, 2H), 6.91 (s, 1H), 6.84 (dd, J = 8.3, 3.8, 2H), 5.69 (br s, 1H), 5.49 (s, 
1H), 3.70 (s, 3H), 2.18 (s, 3H), 2.01 (s, 3H), 1.27 (s, 3H), 1.26 (s, 3H). 



EXAMPLE 243 

p/c yQ-rhWr^-a-fluoro^ -™^^ 
25 ^ninolin. YCcuno^H W structure 42 of ^he™ XI . where R=4-fluoro-3-meth Y lphenvl, 

Rl=H. r2=cd 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and 4-fluoro-3-phenyl magnesium bromide (1 ml, 1.026 mmol, 1M, 
Aldrich) to afford 8 mg ( 1 6%) of Compound 343 as a pale yellow oil. Data for Compound 
30 343: *H NMR (400 MHz, acetone-d 6 ) 7.59 (d, J = 2.6, 1H), 7.57 (d, J = 8.6, 1H), 7.12 (d, J 
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= 8.1, TH), 6.99 (m, 1H), 6.96 (dd, J = .8.2, 2.4, 1H), 6.90 (m, 1H), 6.84 (d, J = 8.3, JH), 
6.77 (d,J = 8.5, 1H),5.68 (brs, 1H),5.48(s, 1H), 2.14 (s, 3H), 1.25 (s, 3H), 1.24 (s, 3H). 

EXAMPLE 244 

5 (&ffy9-Chloro-5-(3-fluorophenvlVl^^^ 

flguinoline (Compound 344. structure 42 of Scheme XI. where R=3-fluorophenvI. R^H. 

R 2 =cn 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 209 
(40 mg, 0.123 mmol) and l-bromo-3-fluorobenzene (150 mg, 0.860 mmol) to afford 1 1 mg 
10 (22%) of Compound 344 as a pale yellow oil. Data for Compound 344: *H NMR (400 

MHz, acetone-d6) 7.61 (d, J = 2.4, 1H),7.59 (d, J = 8.4, 1H), 7.29 (m, 1H), 7.04 (d, /= 7.9, 
1 H), 6.97 (m, 4H), 6.85 (d, J = 8.5, 1 H), 6.80 (d, J = 8.5, 1 H), 5.7 (br s, 1 H), 5.50 (s, 1 H), 
2.01 (s, 3H), 1.27 (s, 3H), 1.25 (s, 3H). 

15 EXAMPLE 245 

(/?/^-i:2-Dihvdro-2.2,4-trf^^ 

fauinoline ( Compound 345. structure 32 of Scheme IX. where R=3.4- 
(methvlenedioxv^phenvl 

This compound was prepared by the General Procedure 5 (EXAMPLE 60) from 4-bromo- 
20 1 ,2-(methyJenedioxy)behzene (201 mg, 1.0 mmol) and Compound 159 (15 mg, 0.05 mmol) 
to afford 1.5 mg (8%) of Compound 345 as a colorless oil. Data for Compound 345: *H 
NMR (400 MHz, acetone-d6) 7.60 (d, J = 7.6, 1 H), 7.55 (d, J = 8.4, 1 H), 6.98 (t, J = 7.6, 1 
H), 6.88-6.60 (m, 6 H), 5.98 (s, 1 H), 5.91 (s, 2 H), 5.51 (bs, 1 H), 5.46 (s, 1 H), 2.02 (s, 3 
H), 1.25 (s, 3 H), 1.23 (s, 3 H). 

25 

EXAMPLE 246 

(/^5V5-(4~Chloro-3-meth^ 

fauinoline (Compound 346. structure 32 of Scheme IX. where R=4-chloro-3-methvlphenv0 
This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2- 
30 chlorotoluene (206 mg, 1 .0 mmol) and Compound 159 (10 mg, 0.03 mmol) to afford 8.0 mg 
(67%) of Compound 346 as a colorless oil. Data for Compound 346: *H NMR (400 MHz, 
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acetone-d 6 ) 7:60 (d, J = 7.6, 1 H), 7.55 (d, J= 8.4, 1 H), 7.23-7.1.9 (m, 2 H)/.7,01 (d, 7=9.9, 
1 H), 6.97 (d, J= 7.7, 1 H), 6.89 (s, 1 H), 6.88-6.81 (m, 2 H), 6.78 (d, J = 8.0, 1 H), 5.55 (bs, 
1 H), 5.48 (s, 1 H), 2.22 (s, 3 H), 2.00 (s, 3 H), 1.26<s, 3 H), 1.24 (s, 3 H). 

FX A MPLE 247 

fE/^-S-^-Brorn^-r™^"- i 2 2 ^^r.hvdro^^-dimKhvM-Tnethylidene-Stf- 
,hrom e nor3.4-noM ; n^ ; n. rPomnoun d 3 4 7 structure 33 of Scheme TX, where R=4-bromo- 
3-pvridvl). 

This compound (1 .8 mg, 3%) was obtained as a colorless oil along with Compound 197 as 
described above (EXAMPLE 97). Data for Compound 347: 1 H NMR (400 MHz, CDC1 3 ) 
8.22 (d, J = 5.2, 1 H), 7.56-7.49 (m, 2 H), 7.34 (s, 1 H), 7.1 2 (d, J = 6.5, 1 H), 7.03 (td, J = 
7.4, 1.3, 1 H), 6.92 (td, J = 7.4, 1.3, 1 H), 6.86 (d, J = 7.5, 1 H), 6.61 (d, J = 8.2, 1 H), 6.58 
(s, 1 H),4.98 (s, 1 H),4.52(s, 1 H), 2.43 (d,J=14.5, 1 H), 2.22 (d, 7= 14.5, 1 H). 1.34 (s, 
3H), 1.17 (s, 3 H). 



15 



FX AMPLE 248 

fg/T ys.^ S-nifluorophenvn.1 .2-dihvdr o -? ? 4-trimethvl-5W-chromeno[3 1 4-nquinoline 
fComnound 348 stn.cture 32 of Srhgme TX. whrre R=3 5-difluorophenyl) 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bromo-3,5- 
20 difluorobenzene(193mg, 1.0 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 14 
mg X53%) of Compound 348 as a colorless oil. Data for Compound 348: *H NMR (400 
MHz, acetone-d 6 ) 7.63 (d, J = 7.6. 1 H), 7.58 (d, J = 8.4, 1 H), 7.03 (t, J = 7.7, 1 H), 6.95 (s, 
1 H), 6.94-6.83 (m, 6 H), 5 .62 (bs, 1 H), 5. 1 1 (s, 1 H), 2.04 (s, 3 H), 1 .27 (s, 3 H), 1 .26 (s, 3 
H). 



25 



FX AMPLE 249 

[ g^ z 5^q^Djchl or ^^ 

f r. m r , n H ^10 .mature 32 ^ Srh Pm e TX. whrrr F=3 S-dichlorophenyl) 
This compound was prepared by the General Method 5 (EXAMPLE 60) from l-bromo-3,5- 
30 dichlorobenzene (226 mg, 1.0 mmol) and Compound 159 (15 mg, 0.05 mmol) to afford 20 
mg (95%) of Compound 349 as a colorless oil. Data for Compound 349: IR (neat) 3350, 
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.2940, 1 690, 1 590, 1 480, 3 07.0; *H NMR (400 MHz, acetone-d6) 7.63 (d, J = 7.7, 1 H), 7.58 
(d, J = 8.4, 1 H), 7.29 (t, J = 1 .9, 1 H), 7.20 (d, 7 = 1 .9, 2 H), 7.03 (t, J = 7.7, 1 H), 6.97 (s, 1 
H), 6.93-6.85 (m, 3 H), 5:63 (bs, 1 H), 5.53 (s, 1 H), 2.04 (s, 3 H), 1.28 (s, 3 H), 1.27 (s, 3 
H); NMR (100, MHz, acetone-d6) 151.0, 147.3, 145.7, 135.5, 135.1, 135.0, 129.0, 
5 128.8, 128.6, 128.4, 127.8, 125.3, 124.6, 123.2, 123.0, 120.3, 1 19.7, 1 18.3, 1 16.4, 1 16.3, 
74.9,51.2,24.0. 

EXAMPLE 250 

(/?/5)-5-r3-Bromo-5-methvlphenvl)-1.2-dihvdro-2.2.4-trimethvl-5//-chromenor3.4- 
10 /Iquinoline (Compound 350. structure 32 of Scheme IX. where R=3-bromo5- 
methvlphenvD 

This compound was prepared by the General Method 5 (EXAMPLE 60) from 3,5- 
dibromotoluene (250 mg, 1.0 mmol) and Compound 159 (10 mg, 0.03 mmol) to afford 6.1 
mg (46%) of Compound 350 as a colorless oil. Data for Compound 350: *H NMR (400 
.15 MHz, acetone-d6) 7.61 (d, 7= 7.7, 1 H), 7.56 (d, J = 8.4, 1 H), 7.17 (s, 1 H), 7.14 (s, 1 H), 
7.10 (s, 1 H), 7.01 (t, J = 7.7, 1 H), 6.91 (s, 1 H), 6.90-6.82 (m, 3 H), 5.58 (bs, 1 H), 5.50 (s, 
1 H), 2.2 1 (s. 3 H), 2.02 (s, 3 H), 1 .27 (s, 3 H), 1 .26 (s, 3 H). 

EXAMPLE 251 

20 (^/5)-5-f3-Bromo-5-fluorophenvl)-1.2-dihvdro-2.2.4-trimethvl-5H-chromenof3.4- 

flquinoline (Compound 351, structure 32 of Scheme IX. where R=3-bromo-5-fluorophenvD 
Thifcompound was prepared by the General Method 5 (EXAMPLE 60) from 1 ,3-dibromo- 
5-fluorobenzene (254 mg, 1.0 mmol) and Compound 159 (10 mg, 0.03 mmol) to afford 6.2 
mg (46%) of Compound 351 as a white powder, along with 0.7 mg (5%) of Compound 352 

25 (EXAMPLE 252). Data for Compound 351: mp 82-84 °C; IR (neat) 3367, 1 699, 1595, 

1581, 1469, 1435, 1251; *H NMR (400 MHz, acetone-d6) 7.63 (d, J = 7.7, 1 H), 7.58 (d, J 
= 8.4, 1 H), 7.23 (d, J = 5.2, 1 H), 7.20 (s, 1 H), 7.08-7.02 (m, 2 H), 6.97 (s, 1 H), 6.94-6.85 
(m, 3 H), 5.64 (bs, 1 H), 5.53 (s, 1 H), 2.04 (s, 3 H), 1.28 (s, 3 H), 1 .27 (s, 3 H); 13 C NMR 
(100 MHz, acetone-d6) 163.4 (d,y=250Hz), 151.1, 147.3, 146.4 (d,7 = 7.0Hz), 135.0, 

30 129.1, 128.8, 128.4, 128.3, 125.3, 124.6, 123.2, 123.0, 122.9, 120.4, 1 19.7, 1 19.2 (d, 7 = 
24.8 Hz), 118.3, 116.4, 115.2 (d, J = 22.2 Hz), 74.9, 5 1 .2, 29.4, 24.0. 
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FX AMPLE 252 

(K/^.5-(3-BrnnirvS-f]uoroph«nvl^^^ 

rhromp.nor3.4-fiQuinolinp frnmpoun d 352. structure 33 of Scheme IX, where R=3-bromo- 
5-fluorophenvl) 

5 The compound (0.7 mg, 5%) was obtained along with Compund 351 as described above 
(EXAMPLE 25 1 ) as a colorless oil. Data for Compound 352: *H NMR (400 MHz, 
CDC1 3 ) 7.54 (d, .7 = 7.7, 1 H),7.51 (d, 7 = 8.4, 1 H), 7.24 (d, J = 5.5, 1 H), 7.06-6.84 (m, 5 
H), 6.60 (d, J = 8.4, 1 H), 6.57 (s, 1 H), 4.96 (s, 1 H), 4.56 (s, 1 H), 4.01 (bs, 1 H), 2.42 (d, J 
= 12.3, 1 H), 2.21 (d,J= 12.3, 1 H), 1.34 (s, 3 H), 1.15 (s, 3 H). 

10 

EXAMPLE 253 

(/?/. < r»-5-f4-Fluoro-3-ftrifluoromethvnphen vn-1.2-dihvdro-2,2,4-trimethyl-5//- 
chromenor3.4-r1ouinoline (Compound 35 3 structure 32 of Scheme IX, where R=4-fluoro- 

3-( trifluoromethvnphenvn 
1 5 This compound was prepared by the General Method 5 (EXAMPLE 60) from 5-bromo-2- 
fluorobenzotrifluoride (243 mg, 1 .0 mmol) and Compound 159 ( 1 0 mg, 0.03 mmol) to 
afford 3.5 mg (27%) of Compound 353 as a colorless oil. Data for Compound 353: *H 
NMR (400 MHz, acetone-d6) 7.62 (d. J = 7.7, 1 H), 7.61-7.53 (m, 3 H), 7.27 (t, J = 7.7, 1 
H), 7.04-6.82 (m. 5 H), 5.62 (bs, 1 H), 5.5 1 (s, 1 H), 2.02 (s, 3 H), 1 .26 (s, 6 H). 

20 

EXAMPLE 254 

(ft/<T>-9-Fluoro- 1 .?-riihvdro-2.7 , 4-trimethvl -5-(3-methvlphenvl V5/7-chromenor3,4- 
flnuinoline (Compound 354. structure 42 of S cheme XI. where R=3-methylphenyl, PJ=H, 
R2=F) 

25 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(31 mg, 0.10 mmol) and 3-bromotoluene (90 mL, 0.74 mmol) to afford 18 mg (46%) of 
Compound 354 as a colorless glass. Data for Compound 354: *H NMR (400 MHz, 
acetone-d 6 ) 7.53 (d, J = 8.5, 1H), 7.33 (dd, J = 9.9, 2.9, 1H), 7.08 (m, 2H), 6.98 (d, J = 6.7 
2H), 6.89 (s, 1H), 6.83 (d,J= 8.5, 1H), 6.75 (m. 2H), 5.48 (s, 1H), 2.20 (s, 3H), 1.99 (s. 

30 3H), 1 .27 (s, 3H), 1 .25 (s, 3H). 



WO 96/19458 



PCT/US95/16096 



239 



EXAMPLE 255 

(/^-1.2-Dihvdro-9-methoxv-2.2.4-trimethvl-5-f3-rnethvlphenvl>-5f/-chromenof3.4- 
flquinoline (Compound 355. structure 42 of Scheme XI. where R=3-methvlphenvl, R-*=H. 
R^=methoxv) 

5 This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 314 
(32 mg, 0.10 mmol) and 3-bromotoluene (90 mL, 0.74 mmol) to afford 10 mg (25%) of 
Compound 355 as a colorless glass. Data for Compound 355: *H NMR (400 MHz, 
acetone-d6) 7.53 (d, J = 8.5, 1 H), 7. 1 3 (d, J = 2.8, 1 H), 7.08 (m, 2H), 6.99 (m, 2H), 6.83 (d, 
.7 = 6.0, 1H), 6.80 (s, 1H), 6.70 (d, 7 = 8.7, 1H), 6.55 (dd, 7=8.7, 2.8, 1H),5.46 (d,/ = 1.2, 

10 1 H), 3.72 (s, 3H), 2.24 (s, 3H), 1 .98 (s, 3H), 1 .26 (s, 3H), 1 .24 (s, 3H). 

EXAMPLE 256 

(/^/5)-9-Fluoro-5-(3-fluoro-4-methoxvphenvl)-1.2-dihvdro-2.2.4-trimethvl-5//- 
chromenof3.4-/1quinoline (Compound 356. structure 42 of Scheme XI. where R=3-fluon> 

15 4-methoxvphenvl. R*=H. R 2 =F) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(4 1 mg, 0. 1 2 mmol) and 4-bromo-3-fluoroanisole (0. 1 3 mL, 1 .0 mmol) to afford 1 1 mg 
(20%) of Compound 356 as a yellow oil. Data for Compound 356: *H NMR (400 MHz, 
acetone-d6) 7.55 (d, .7 = 8.5, 1H), 7.35 (dd, J= 10.0, 2.8, 1H), 7.01 (dd,7= 12.5, 1.9, 1H), 

20 6.95 (t, 7 = 6.9, 1H),6.87 (m,3H), 6.74 (m,2H), 5.48 (d,7= 1.2, 1H), 3.79 (s, 3H), 1.97 (s, 
3H), 1 .27 (s. 3H), 1.24 (s, 3H). 

EXAMPLE 257 

(/ySV9-Fluoro-h2-dihv^^ 
25 chromenor3,4-flquinoline (Compound 357. structure 42 of Scheme XI. where R=3- 
(trifluoromethvnphenvl. R ] =H. R 2 =F) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(40 mg, 0.12 mmol) and 3-bromobenzotrifluoride (0.14 mL, 1.0 mmol) to afford 1 1 mg 
(20%) of Compound 357 as a yellow oil. Data for Compound 357: !h NMR (400 MHz, 
30 acetone-d6) 7.54 (d, J = 8.5, 1H), 7.35 (dd, J = 9.9, 2.9, 1H), 7.10 (m, 2H), 6.98 (d, J = 6.7, 
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2H), 6.89 (s, 1H), 6.85 (d,^ = 8.5, 1H), 6.75 (m, 2H), 5.48 (s, 1H), 1.99 (s,3H), 1.27 (s, 
3H), 1.25(s,3H). 

FX AMPLE 258 

5 ( ^<r>-9-Fluoro-^-(4-fluoro-3-m ft thvlphenvn - 1 2-dihvdro-2.2.4-trimethyl-5//-chromenof 3,4- 
fl T ,inoW rr.omnound 3 5 * stmrmre 42 of Scheme XI, where R=4-fluoro-3-methvlphenyl, 
R'=H. R^F) 

This compound was prepared by General Method 5 (EXAMPLE 60) from Compound 207 
(38 mg, 0.12 mmol) and 1.0 M 4-fluoro-3-methyIphenyl magnesium chloride in THF 
1 0 ( Aldrich) to afford 25 mg (5 1 %) of Compound 358 as a yellow oil. Data for Compound 
358: *H NMR (400 MHz, acetone-d6) 7.54 (d, J = 8.4, 1H), 7.34 (dd, J = 10.0, 2.8, 1H), 
7. 14 (m, 1H), 7.00 (m, 1H), 6.91 (d, J = 9.6, 1H), 6.88 (s, 1H), 6.83 (d, J = 8.4, 1H), 6.79- 
6.68 (m, 2H), 5.48 (s, 1H), 2.13 (s, 3H), 1.99 (s, 3H), 1.27 (s, 3H), 1.24 (s, 3H). 

15 EXAMPLE 259 

fZ>-5-(2.4-DifluorobenzYlideneV1.2-dihvdro-2.2.4 -trimethvl-5W-chromenor3.4-nquinoline 

rromnound 359. structure 45 of Scheme XTT1. where R^R 2 =H, R3=2 1 4-dif l u orophenyl) 
This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from 2,4- 
difluorobenzyl bromide (0.27 ml, 2.10 mmol) and compound 159 (20 mg, 0.07 mmol) to 
20 afford 1 6 mg (56%) of Compound 359 as a yellow oil. Data for Compound 359: Rf=0.44 
(silica gel, 25% EtOAc:hex); *H NMR (400 MHz, acetone-d6) 8.43 (m, 1H), 7.86 (d, J = 
8.5, 1 H), 7.67 (d, J = 8.5, 1 H), 7.20 (m, 2 H), 7.1 1 to 7.03 (m, 3 H), 6.86 (d, J = 8.5, 1 H), 
5.88 (s, 1 H), 5.55 (s, 1 H), 2.1 1 (s, 3 H), 1.29 (brs, 6 H). 

25 EXAMPLE 260 

fZ^-S-fS^-DiflnnrnhenzvlideneVl^-dihydr c v-l-l^-trimethvl-^ff-chromenorS^-fquinoline 

(Com pound 360. structure A* of Scheme YIT1 where Rl=R2=H. R3=3,4-difluorophenyl) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from 3,4- 
• difluorobenzyl bromide (0.27 ml, 2.10 mmol) and Compound 159 (20 mg, 0.07 mmol) to 
30 afford 20 mg (70%) of Compound 360 as a yellow oil. Data for Compound 360: Rf=0.44 
(silica gel, 25% EtOAc:hex); !h NMR (400 MHz, acetone-d6) 7.83 (m, 2 H), 7.66 (d, J = 
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8.5, 1 H), 7.55 (m, 1 H), 7.31 (m, 1 H), 7.24 (m, 2 H), 7.10 (m, 1 H), 6.85 (d, J = 8.5, 1 H), 
5.67 (s, 1 H), 5.55 (s, 1 H), 2.08 (s, 3 H), 1.28 (brs, 6 H). 

EXAMPLE 261 

5 (ZyS-(3-Fluorobenzv1idene )♦ I ^.S^-tetrahvdro^^^-trimethvl'J^chromenorS^- 
flouinoline (Compound 361. structure xx of Scheme XXX. where R ] =R2=H. R 3 =3- 
difluorophenvn 

A solution of Compound 159 (20 mg, 0.07 mmol) in EtOAc (10 ml) was stirred over 10% 
Pd/C (5 mg) at rt under an atmosphere of H2 (1 atm) for 15 h. The reaction mixture was 

10 filtered then concentrated in vacuo to afford 14 mg (70%) of the l,2,3,4-tetrahydro-2,2,4- 
trimethyl-5/f-coumarino[3,4-e]quinoline as a yellow solid. According to General Method 6 
(EXAMPLE 1 19), from 3-fluorobenzyl chloride (0.17 ml, 1 .40 mmol) and 1,2,3,4- 
tetrahydro-2,2,4-trimethyl-5//-coumarino[3,4-e]quinoline (14 mg, 0.05 mmol) was obtained 
8.6 mg (46%) of Compound 361 as a yellow solid. Data for Compound 361: Rf=0.38 

15 (silica gel, 25% EtOAcihex); *H NMR (400 MHz, acetone-d6) 7.82 (d, J = 8.5, 1 H), 6.69 
(m, 1 H), 7.62 (d, 7= 8.5, 1 H), 7.58 (d, J = 8.5, 1 H), 7.40 (m, 1 H), 7.22 (m, 2 H), 7.08 (m, 
1 H), 6.97 (m, 1 H), 6.74 (d, J = 8.5, 1 H), 6.24 (s, 1 H), 5.30 (brs, 1 H), 3.76 (m, 1 H). 1.97 
(m, 1 H), 1 .55 (m, 1 H), 1 .40 (d, J = 6.6, 3 H), 1 .30 (s, 3 H), 1 .26 (s, 3 H). 

20 EXAMPLE 262 

(Z)-5-(2.6-Difluorobenzvlidene>h2-dihvdro^ 

(Compound 362. structure 45 of Scheme XIII. where R j =r2=H. R 3 =2.6-dif1uorophenvl) 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from a-bromo-2,3- 
difluorotoJuene (0.43 g, 2.1 mmol) and Compound 159 (20 mg, 0.07 mmol) to afford 4.4 
25 mg (16%) of Compound 362 as a yellow oil. Data for Compound 362: Rf=0.45 (silica gel, 
25% EtOAcihex); lH NMR (400 MHz, acetone-d6) 7.83(d, J = 8.5, 1 H), 7.68 (d, J = 8.5, 
1 H), 7.35 (m, 1 H), 7.15 (m, 1 H), 7.04 (m, 3 H), 6.90 (d, J = 8.5 H, 1 H), 6.87 (d, J = 8.5, 1 
H), 5.61 (s, 1 H), 5.57 (s, 1 H), 2.23 (s, 3 H), 1.32 (brs, 6 H). 



): <WO 9619458A2_L> 



WO 96/19458 



PCT/US95/16096 



'242 



FY AMPLE 263 

frw^nnn 363. st re45of Sche me XTTT wher e RW2=H R3 =? . m ethvl P hen V n 

This compound was prepared by General Method 6 (EXAMPLE 119) from a-chloro-o 
xylene (0.20 ml, 1 .6 mmol) and Compound 159 (15 mg, 0.05 mmot) to afford 15 mg (76%) 
of Compound 363 as a yellow oil. Data for Compound 363: Rf=0-45 (silica gel, 25% 
EtOAcihex); *H NMR (400 MHz, acetone-d 6 ) 8.22(d, J = 8.5. 1, H), 7.82 (d, J = 8.5, 1 H), 
7.64 (d, J = 8.5, 1 H), 7.26 to 7.04 (m, 6 H), 6.83 (d,J = 8.5, 1 H), 5.94 (s, 1 H), 5.54 (s, 1 
H), 2.28 (s, 3 H), 2. 15 (s, 3 H), 1 .25 (brs, 6 H). 



10 



FY AMPLE 264 

(7 > .i 2j= Djh^dio^m4 J 6^^ 

f qninnline (Camv™^ 364 structu r e n * Scheme XTH where r1=R2=H, R3=2,4,6- 
trimethvlphenvl) 

1 5 This compound was prepared by General Method 6 (EXAMPLE 1 1 9) from a- 

chloroisodurene (0.50 g, 3.0 mmol) and Compound 159 (30 mg, 0.10 mmol) to afford 20 
mg (50%) of Compound 364 as a yellow oil. Data for Compound 364: Rf=0.40 (silica gel, 
25% EtOAc.hex); *H NMR (400 MHz, CDCI 3 ) 7.65 (d, J = 8.5, 1 H), 7.51 (d, J = 8.5, 1 
H), 7.15 (t, J = 8.5, 1 H), 6.93 (t, J = 8.5, 1 H), 6.88 (s, 2 H), 6.80 (d, J = 8.5, 1 H), 6.65 (d, 

20 J = 8.5. 1 H), 5.69 (s, 1 H), 5.50 (s, 1 H), 3.73 (brs, 1 H), 2.28 (s, 6 H), 2.26 (s, 3 H), 2.16 (s, 
3 H), 1.45 (brs,6H). 

FY AMPLE 265 

^£hloro^£2 S.Hifinorob— YiiH.n.WI .2-dihvdro-? ? 4-trimethYl-5f/-chromenof3,4- , 
25 * n nin^n e (Com o — h ^ structure 4S of Scheme XITT where R^H, R 2 =C1, R3=2,5- 
riifluorophenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(40 mg 0.123 mmol) and a-bromo-2,5-difluorotoluene (414 mg, 2.0 mmol) to afford 10 mg 
(19%) of Compound 365 as a yellow oil. Data for Compound 365: *H NMR (400 MHz, 
30 acetone-d 6 ) 8-05 (m, 1H), 7.87 (s.lH), 7.72 (d, J =. 8.5, 1H), 7.26 (m, 1H), 7.19 (m, 1H), 
7 06 (m, 1H), 6.90 (d, /= 8.5.. 1H), 5.94 (s, 1H), 5.57 (s, 1H), 2.1 1 (s, 3H). 1.32 (br s, 6H). 
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EXAMPLE 266 

(Z)-5-Benzvlidene-9-ch)oro 

(Compound 366, structure 45 of Scheme XIII, where Rj =H. R^CL R 3 =phenvl) 
5 This compound was prepared by General Method 6 (EXAMPLE 119) from Compound 209 
(40 mg, 0.123 mmol) and benzyl magnesium chloride (614 *iL, 0.614 mmol, 1M, Aldrich) 
to afford 10 mg (20%) of Compound 366 as a yellow oil. Data for Compound 366: *H 
NMR (400 MHz, acetone-d6) 7.83 (d, 7 =2.3, 1H),7.81 (m, 2H), 7.67 (d, 7 = 8.4, 1H), 7.39 
(m, 2H),7.21 (m, 3H), 6.84 (d,7=8.5, 1H),5.71 (s, 1H), 2.10 (s, 3H) t 1.34 (brs, 6H). 

10 

EXAMPLE 267 

(Z)«9-Chloro-1.2-dihvdro-2,2,4-trimethvl-5-(2>methvlbenzvlidene)-5//>chromenor3.4- 
flauinoline (Compound 367. structure 45 of Scheme XIIL where R*=H. R^Cl. R 3 =2- 
methvlphenvD 

15 This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 209 
(50 mg, 0.154 mmol) and a-chloro-oxylene (345 mg, 2.46 mmol) to afford 14 mg (22%) of 
Compound 366 as a yellow oil. Data for Compound 366: *H NMR (400 MHz, acetone-d6) 
7.85 (d, 7 = 2.5, 1 H), 7.66 (d, 7 = 8.5, 1 H), 7. 1 7 (m, 2H), 7. 1 1 (m, 2H), 6.80 (d, 7 = 8.5, 2H), 
6.55 (s, 1H), 5.73 (s, 1H),4.98 (s, 1H), 2.19 (s, 3H), 1.29 (br s, 3H), 1.21 (s, 3H). 

20 

EXAMPLE 268 

(Z>>5-Benzvlidene-9-chloro>K2-dihvdro>2.2>dimethvl>5H-chromenor3.4-flquinoline 
(Compound 368. structure 95 of Scheme XXVI, where R 1 "^=R 4 6 =R 9 =H. R 7 =R 8 =methvl. 
R 10 =phenvn 

25 This compound was prepared by General Method 6 (EXAMPLE 119) from Compound 313 
(25 mg, 0.080 mmol) and benzyl magnesium chloride (0.802 mL, 0.802 mmol, 1 M solution 
in ether, Aldrich) to afford 5 mg (16%) of Compound 368 as a yellow oil. Data for 
Compound 368: *H NMR (400 MHz, acetone-d6) 7.86 (d, 7=7.1,1 H), 7.79 (d, 7 = 2.2, 
1H), 7.63 (d, 7 = 8.5, 1H), 7.40 (m, 2H), 7.20 (m, 4H), 6.89 (d, 7 = 8.6, 1 H), 6.78 (d, 7 = 8.4, 

30 lH),5.99(s, 1H), 5.70 (d, 7=8.3, 1H), 1.37 (s,6H). 
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TV AMPLE 269 

n g T ^^» IM ... 1 U * * - - " 

5 S^nd was prepared by Genera, Meted 6 (EXAMPLE > ,9) from Compound 209 
(40 mg. 0..23 mmo,) and 2- fl uorobenzy,,*>nude (,60 mg. 0.860 to afford 9 mg 

, S%) of Compound 3*9 as a yellow oi,. Data for Compound 3*9: >H NMR (400 MHz 
. aoc.onc-06) 8.32 (m. ,H>. 7.84 (d, J = . .7. ,H), 7.69 (d. , - 8.5. TO, 7.26 (m. 2H). WO (d, 
,0 7 = 3.0. ,H). 7,8 (m. 2H). 6.87 <d, J = 8.5. ,H). 5.97 (s. ,H). 5.57 <s. ,H). 2., , (s, 3H), 

1.33(brs,6H). 

EXAMPLE 270 

^ o-^^.-n-nuorobenzv liden.Vl 7-dihydr n 2 2 1 rnrneth Y M^hromenof3,4- 

i^/r ^^ms ireiSofgchemfelOH whnrR^R «C LR-=2= 

flimrophenvH 

This oompound was prepared by Genera. Merhod 6 (EXAMPLE 1 .9) from Compound 209 
(38 mg. 0.12 mmo.) and 3-nuorobenzyl chloride (0.23 mL. 1.9 mmo,) <o afford 20 mg 
( 42%,of C om P ou„d370asaye..owoll. Dau for Compound 370: 1 H NMR (400 MHz, 
20 ace,one-d 6 ) 7.85 (d. J = 2.3. .H). 7.69 ,d. J = 8.5. .H). 7.66 «m, TO, 7.52 <d. J. .11. TO. 
7 41 (m. 1H). 7.25 (m. 2H). 7.01 (m. 1H). 6.87 (d, J = 8.4. 1H). 5.73 (s. 1H), 5.57 (d. J = 
1 X 1H). 1 .45-1 .35 (br d, 6H). The C(4) methyl is obscured by the acetone mumplet. 

flf AMPLE 271 

25 rga 3 1 2 ^itote2^biGlD^ ^>hromeno [ 3 4-fl 1 ,uino l :ne 

r-r-T t™ aaaua ^- n^—vi" wh.n-P'-H ?2=F nV^i 

This compound was ptepa-d by Genera! Method 6 (EXAMPLE 1 ,9, from Compound 207 
(79 mg. 0.25 mmo.) and 1.0 M benzy.magnesium chloride in E, 2 0 (A.drich) to afford 20 
mg (19%) of Compound 371 as a yellow oil. as a 2:1 M mixture. Dau for Compound (Z> 
30 371: lHNMR<400MHz.ace,one-d 6 )7.80(d. J = 7.7.1H).7.6(m.2H),7.39(, J = 78. 

TO. 7.23 (m. 2H). 7.15 (m. 1H). 7.08 (m. 1H). 6.95 (m. 1H). 6.83 (dd. J = 8.4. 2.8. .H). 
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5.70 (s, lH) ( .5.55;(d,./ = 1.2, 1H), 2.10 (s, 3H), 1.35- 1.25 :(br d, 6H). The characteristic 
signals for (EK371 .are: 6.53 (s, lH),5.04(s, 1H), 1.94 (d,.7= :1.2, 3H), 1.33 (s, 3H), 1.00 
(s, 3H). 

5 EXAMPLE 272 

(Z>-5-Benzvlidene-8-fluoro-1.2-dihvdr(>2.2.4-trimethvl-5W-chromenor3.4-r1quinoline 
(Compoun d 372. structure 45 of Scheme XIII. where R ] =F. R 2 =H. R3=phenvn 
This compound was prepared by General Method 6 (EXAMPLE 119) from Compound 208 
(55 mg, 0.18 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
10 mg (17%) of Compound 372 as a yellow oil. Data for Compound 372: *H NMR (400 
MHz, acetone-d6) 7.86 (dd,J = 8.7, 6.2, 1H), 7.80 (d,7= 7.6, 2H), 7.61 (d,7 = 8.4, 1H), 
7.40 (app t, J = 7.8, 2H), 7:20 (m, 1H), 7.05 (m, 1H), 6.86 (m, 1H), 6.83 (d, J = 8.4, 1H), 

5.7 1 (s, 1 H), 5.55 (d, J = 1 . 1 , 1 H) t 2. 1 1 (s, 3H), 1 .40 (br s, 6H). 

15 EXAMPLE 273 

fZ)-5-Benzvlid ene-1.2-dihvdro-9-methoxv-2.2.4-trimethvl-5//-chromenor3.4-rlQuinoline 
(Compound 373. structur e 45 of Scheme XIII. where R j =H. R2=methoxv. R 3 =phenvn 
This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 314 
(55 mg, 0. 18 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
20 mg( 17%) of Compound 373 as a yellow oil. Data for Compound 373: *H NMR (400 

MHz, acetone-d6) 7.79 (d, J = 7.6, 2H), 7.53 (d, J = 8.5, 1H), 7.4-7.2 (m, 5H), 6.84 (m, 2H), 
5.67 (s, 1H), 5.55 (s, 1H), 3.82 (s, 3H), 2.1 1 (s, 3H), 1.35-1.30 (br s, 6H). 

EXAMPLE 274 

25 rZ>-9-Fluoro-1.2-dihv dro-2.2.4-trimethvl-5-f2-methvlbenzvlideneV5//-chromenof3.4- 

/lauinoline (Compound 374. structure 45 of Scheme XIII. where R*=H. R 2 =fluoro. R3=2- 
methvlphenvl) 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 207 
(34 mg, 0. 1 1 mmol) and freshly prepared 1 .0 M 2-methylbenzyl magnesium chloride in 
30 Et20 to afford 30 mg (70%) of Compound 374 as a yellow oil. Data for Compound 374: 
J H NMR (400 MHz, acetone-d6) 8.20 (d, J = 7.9, 1H), 7.64 (d, J = 8.5, 1H), 7.58 (dd, J = 
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10.0, 2.9, 1H), 7.26 (app t, 7 = 7.6, 1H), 7.19 (d, 7 = 7.4, 1H), 7.14 (m, 2H), 6.'94 (m, 1H), 
6.84 (d, 7 = 8.5, 1H), 5.95 (s, 1H), 5.55 (d, 7 = 1.1, TH), 2.28 (s, 3H), 2.14 (d, 7 = 1.1, 3H), 
1.35-1.30 (brs,6H). 

5 EXAMPLE 275 

(Z>-8-Fluoro-1.2-dihvdro-2.2.4-triTnethvl-5-(2-rnethvlbenzvlidene)-5 J ff-chromenor3.4- 
flquinoline (Compound 375. structure 45 of Scheme XIII. where Rl=fluoro, R2=H. r3=2- 
methvlphenvll 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 208 
10 (31 mg, 0.10 mmol) and freshly prepared 1.0 M 2-methylbenzyl magnesium chloride in 
Et20 to afford 32 mg (80%) of Compound 375 as a yellow oil. Data for Compound 375: 
!H NMR (400 MHz, acetone-d6) 8.19 (d, 7 = 7.9, 1H), 7.86 (dd, 7 = 8.8, 4.2, 1H),7.61 (d, 
7 = 8.5, 1H), 7.28 (app 1,7=7.6, 1H), 7.20 (d, 7 = 6.9, 1H), 7.15 (m, 1H), 6.94 (dd, J = 9.6, 
2.7, 1H), 6.86 (m,2H),5.97 (s, 1H),5.55 (d, 7=1.2, 1H), 2.28 (s, 3H), 2.14 (s, 3H), 1.35 
15 (brs, 6H). 

EXAMPLE 276 

(Zl-1.2-Dihvdro-9-methoxv-2.2.4-trimethvl-5-(2-methvlbenzvlideneV5//-chromenof3.4- 
flfluinojine (Compound 376. structure 45 of Scheme XIII. where PJ=H. R^=methoxv. 

20 R 3 =2-methvlphenvn 

This compound was prepared by General Method 6 (EXAMPLE 1 19) from Compound 314 
(55 mg, 0.1 8 mmol) and 1 .0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 1 1 
mg (17%) of Compound 373 as a yellow oil: Data for Compound 373: *H NMR (400 
MHz, acetone-d6) 8.23 (d, 7= 7.8, 1H), 7.64 (d, 7= 8.5, 1H), 7.37 (m, lH),7.30(m, 1H), , 

25 7.15 (m. 2H), 7.04 (d, J = 8.6, 1H), 6.82 (d, 7= 8.4, 1H), 6.77 (dd, 7 = 8.6, 3.0, 1H), 5.92 (s, 
1H), 5.53 (d, 7 = 1.2, 1H), 3.82 (s, 3H), 2.27 (s, 3H), 2.14 (s, 3H), 1.35 (br s, 6H). 

EXAMPLE 277 

(Z)-5-Benzvlidene-9-fluoro- 1 .2-dihvdro-2.2.4. 1 1 -tetramethvl-5//-chromenof3.4-flquinoline 
30 (Compound 377. structure 95 of Scheme XXVI. where R*-2=R 4 =r6=H. R 3 =F. r5=r7- 
9=rnethvl.RlO=Dhenvn 
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This compound was prepared by General Method 6 (EXAMPLE 119) from Compound 315 
(28 mg, 0.087 mmol) and 1.0 M benzylmagnesium chloride in Et20 (Aldrich) to afford 19 
mg (56%) of Compound 377 as a yellow foam. Data for Compound 377: *H NMR (400 
MHz, acetone-d6) 7.79 (d, J = 7.6, 2H), 6.63 (dd, 7=11 .4, 2.9, 1H), 7.39 (app t, J = 7.8, 
5 2H), 7.25 (m, 2H), 6.97 (m, 1H), 6.68 (s, 1H), 5.74 (s, 1H), 5.52 (d, J = 1.2, 1H), 2.61 (s, 
3H), 1 .97 (s, 3H), 1 .33 (br s, 6H). 

EXAMPLE 278 

(/?/5V5-f4- Chlorophenvl)-L 
10 Quinolinon e (Compound 378. structure 97 of Scheme XXVII. where R=4-chlorophenvn - 
To a solution of Compound 164 (EXAMPLE 64) (220 mg, 0.6 mmol) in 6 mL of THF at - 
78 °C was added 1.6 M n-BuLi hexane solution (1 mL, 1.6 mmol), followed by di-/-butyl 
dicarbonate (0.7 g, 3.2 mmol) in 2 mL of THF. The reaction mixture was warmed to rt and 
stirred for 15 h, then was quenched with 2% NaOH aqueous solution. The mixture was 

1 5 extracted with EtOAc (2 x 30 mL) and was concentrated. Chromatography of the crude 
residue on a silica gel column using 10 % EtOAc/hexane as solvent afforded the N-Boc 
Compound 164 (87 mg) in 30 % yield in addition to 60 % of the starting material (132 mg). 
The N-Boc material (40 mg, 0,082 mmol) in methanol (20 mL) at -78 °C was treated with 
O3 for 3 min and then with methyl sulfide (0.5 mL) for 30 min. Removal of solvent and 

20 chromatography of the crude mixture afforded a colorless oil, which was treated with excess 
TFA (0.5 mL) in 1 mL of CH2CI2 for 60 min. The reaction was quenched with 2% NaOH 
(5 mL) and was extracted with EtOAc (2 x 30 mL). Removal of the solvent and 
chromatography again provided 15 mg (47%) of Compound 378 as a yellow oil. Data for 
Compound 378: *H NMR (400 MHz, acetone-d6) 7.86 (d, J = 8.8, 1 H), 7.61 (d, J = 7.7, 1 

25 H), 7.40 (s, 1 H), 7.04 (t, J = 7.7, 1 H), 6.99 (d, J = 8.8, 1 H), 6.90 (t, J = 7.7, 1 H), 6.82 (d, 
J = 7.7, 1 H), 6.38 (bs, 1 H), 2.65 (d, J = 15.2, 1 H), 2.44 (d, J = 1 5.2, 1 H), 1 .97 (s, 3 H), 
1.37 (s,3H), 1.27 (s,3H). 
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EXAMPLE 279 

(/?/5V5-(4-Ch)orophe^ 

quinolinone (Compound 379. structure 98 of Scheme XXVIII. where R=4-chlorophenvL 
R]=methyn 

5 To a suspension of 40% NaH in mineral oil ( 1 0 mg, 0.25 mmol) in THF ( 1 mL) was added a 
solution of (R/Sy 1 -(r-butoxycarbonyl)-5-(4-chlorophenyl)- 1 ,2 t 3t4-tetrahydro-2*2-dimethyl- 
5#-chromeno[3,4-/|-4-quinolinone (structure 96 of Scheme XXVIII, where R=4- 
chlorophenyl, R ! =methyl) (10 mg, 0.02 mmol) and excess Mel (0. 1 mL). The reaction was 
stirred at rt for 2 h and was quenched with water (1 mL), and extracted with EtOAc (2 x 5 

10 mL). Removal of solvent provided the crude mixture, which was treated with TFA (0.2 mL) 
in dichloromethane ( 1 mL) for 60 min. Chromatography of the crude mixture on a silica gel 
column using 15 % EtOAc/Hexane as solvent afforded 6.5 mg (78%) of Compound 379 as a 
colorless oil. Data for Compound 379: J H NMR (400 MHz, CDCI3) 7.73 (d, J = 8.7, 1 H), 
7.49 (d, J = 7.7, 1 H), 7.30 (s, 1 H), 7. 1 3 (s, 4 H), 7.04 (t, J = 7.7, 1 H), 6.91 (t, J = 7.7, 1 H), 

1 5 6.83 (d, J = 7.7, 1 H), 6.7 1 (d, J = 8.7, 1 H), 4.28 (s, 1 H), 1 .29 (s, 3 H), 1 .20 (s, 3 H), 1 J 3 
(s,3H), 1.03 (s, 3 H). 

EXAMPLE 280 

(/?/5 r )-5-f4-Chlorophenvn-1.2-dihvdro-2,2'dimethvl-5//-chromeno[3.4-fl-4-quinoline 
20 (Compound 380. structure 1 A of Scheme XXIX, where R=4-chlorophenv0 

To a solution of Compound 379 (EXAMPLE 279) (10 mg, 0.025 mmol) in toluene (1 mL) 
at -78 °C was added 0.5 M DD3AL toluene solution (0. 1 mL, 0.05 mmol) and the resulting 
mixture was warmed up to rt. The reaction mixture was quenched with water (1 mL) and 
was extracted with EtOAc (2 x 5 mL). Removal of solvent and chromatography of the 
25 mixture on a silica gel column afforded 6.8 mg (70%) of 5-(4-chloropheny!)-l ,2,3,4- 

tetrahydro^-hydroxy-2,2-dimethyl-5/f-chromeno[3,4-/|quinoline as a colorless oil, which 
was treated in dichloromethane (1 mL) with a catalytic amount of TsOH for 3 h to provide 
4. 1 mg (63%) of Compound 380 as a colorless oil. Data for Compound 380: l H NMR 
(400 MHz, acetone-d6) 7.60 (d,J =7.7, 1 H), 7.52 (d, 7=8.5, 1 H), 7.27 (d, J = 8.6, 2 H), 
30 7.25 (d, J = 8.6, 2 H), 7.01 (t, 7 = 7.7, 1 H), 6.89 (t, J = 7.7 Hz,l H),6.81 (d, 7 = 7.7, 1 H), 
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6.67 (d, J-= 8.5, 1 H), 6.57 (s, 1 H), 6.33 (d, J = 10.0, 1 H), 5.57 (d, J = 1 0 0, 1 H), 5.55 (bs, 
1 H), 1.32 (s, 3 H), 1.30 (s, 3 H). 

EXAMPLE 281 

5 (+V(^*^/.5n-5-(4-Chlorophenvn-1.2.3.4-tetrahvdro-2.2.4-trimethvl-5//-chromenor3.4-n-3. 
quinolinone (Compound 381. structure 53 of Scheme XV, where R=4-chlorophenvl. 
r!=r2 =H ^ 

This compound (0.7 mg) was prepared by HPLC separation of the enantiomers of 
Compound 381 by a chiral column, Chiracel OD-R, using a 9: 1 mixture of methanol and 
10 water as mobile phase. The optical purity of Compound 381 was determined by HPLC to be 
> 90% e.e.; [a]20 D = + J01 (MeOH). 

EXAMPLE 282 

(■)-(^^/,5/V5.(4-ChloroDhenvn-1.2.3.4-tetrahvdro-2.2.4-trimethvl-5//-chromenor3.4-r1-3- 
15 quinolinone (Compound 382. structure 53 of Scheme XV. where R=4-chlorophenvl. 
R 1 =R2 = H) 

This compound ( 1 .5 mg)was prepared by HPLC separation of the enantiomers of 
Compound 235 by a chiral column, Chiracel OD-R, using a 9:1 mixture of methanol and 
water as mobile phase. The optical purity of Compound 382 was determined by HPLC to be 
20 68% e.e.; [a)20 D = . 63 (MeOH). 

EXAMPLE 283 

(^/5 , V5-(4-Chlorophenvn-1.2.3.4-tetrahvdro-2.2-dimethvl-5//-chromenof3.4-fl-3- 
ouinolinone (Compound 383. structure 4A of Scheme XXIX. where R=4-chlorophenvn 

25 This compound (0.63 mg, 3%) was prepared in a manner similar to that described for 

Compound 234 (EXAMPLE 1 34) from Compound 380 (EXAMPLE 280) as a colorless oil. 
The major product (41 %) was Compound 378 (EXAMPLE 278). Data for Compound 383: 
*H NMR (400 MHz, CDCI3) 7.62 (d, J = 8.3, 1 H), 7.60 (d, J = 7.7, 1 H), 7. 1 7 (d, J = 8.6, 
2 H), 7.09 (d, J = 8.6, 2 H), 7.06 (t, J = 7.7, 1 H), 6.94 (t, J = 7.7, 1 H), 6.83-6.80 (m, 2 H), 

30 6.26 (s, 1 H), 3.88 (bs, 1 H), 3.55 (d, J = 20.0, 1 H), 3. 1 1 (d, J = 10.0, 1 H), 1 .33 (s, 3 H), 
1.32 (s, 3 H). 
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EXAMPLE 284 

(^/.^-^-rS-FluorohenzvlVS-f^-fluorobenzvlidene)-] .2 .3.4-tetrahvdro-3-hvdroxy-2.2,4- 
trimethvl-5//-chromenor3 4-flQuinoline (Compo und 384. structure 8A of Scheme XXX, 

where R1=R2=H. R 3=3-fluorophenvl) 
5 (ft/swi .2.3.4-Tetrahvdrrt-2.2.4-triitiethvlcoumar inor3.4-n-3-quirio]inone (structure 7A of 

Scheme XXX , where r'=R 2 =H). This compound was prepared by the same Boc- 
protection/hydroboration/oxidation/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 134) from Compound 159 (EXAMPLE 59) (440 mg, 2.0 
mmol) to afford 98 mg ( 1 6%) of (R/S)- 1 ,2,3,4-tetrahydro-2,2,4-trimethy lcoumarino[3,4-/]-3- 
10 quinolinone as a yellowish oil. Data for (R/S)- 1,2,3 ,4-tetrahydro-2,2,4- 

trimethylcoumarino[3,4-y]-3-quinolinone: lH NMR (400 MHz, CDCI3) 7.95 (d, J = 8.6, 2 
H),7.38 (l, .7 =8.2, 1 H). 7.3 1 -7.24 (m, 2 H), 7. 16 (d, .7 = 8.5, 1 H), 5.29 (q, .7 = 7.4, 1 H). 
3.94 (bs, 1 H), 1 .56 (s, 3 H), 1 .48 (d, J = 7.4, 3 H), 1 .22 (s, 3 H). 

15 (^/^^-(S-Fliioror^nzvn-S-n-fluorohenzvlideneV l^^^tetrahvdro-S-hvdroxy^^^ 
trimethvl-5#-chromenor3.4-flQuinoline (Compound 384. structure 8A of Scheme XXX, 
where R1=R2=H. R3=3-fluorophenvn To a solution of (fl/S)-l ,2,3,4-tetrahydro-2,2,4- 
trimethylcoumarino[3,4-/]-3-quinolinone (3 mg, 0.01 mmol) in ether (3 mL) at rt was added 
the freshly prepared a 0.5 M 3-fluorobenzylmagnisium chloride ether solution (0.5 mL, 0.25 
20 mmol) and the resulting mixture was stirred at rt for 2 h, then was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 x 5 mL) and was concentrated and purified 
by silica gel chromatography to afford the intermediate, which was treated with TsOH (5 
mg) in dichloromethane (1 mL) for 60 min. The reaction was quenched with 2% NaOH (5 
mL) and was extracted with EtOAc (2 x 5 mL). Removal of solvent and chromatography of 
25 the mixture afforded 3.0 mg (59%) of Compound 384 as a colorless oil. Data for 

Compound 384: lH NMR (400 MHz, CDCI3) 7.71 (d, J = 7.8, 1 H), 7.63 (d, J = 1 1 .0, 1 
H), 7.51 (d, J = 8.4, 1 H), 7.40 (d, J = 7.8, 1 H), 7.33 (td, J = 7.8, 6.2, 1 H), 7.28-7.18 (m, 3 
H), 7.13-6.92 (m, 5 H), 6.65 (d, J = 8.3, 1 H), 5.89 (s, 1 H),3.73 (q, .7 = 6.8, 1 H), 3.66 (s, 1 
H), 3.08 (d, J = 14.2, 1 H), 2.97 (d, J = 14.2, 1 H), 2.79 (s, 1 H). 1 .33 (s, 3 H), 1.29 (d, J = 
30 6.8, 3 H), 1.18 (s, 3 H). 
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EXAMPLE 285 

(/?/SV3.5-Dibutv»-l ,2J,4-tetrahvdro>3>hvdroxv>2:2,4>trimethvl>5//-chromenor3.4- 
flauinoline (Compound 385, structure 9A of Scheme XXXL where Rl=R'2=H, R 3 =n-butvl) 
To a solution of (#/S>l,2,3,4-tetrahydro-2,2,4-trimethyte^ 
5 (EXAMPLE 284) (4 mg, 0.01 mmol) in ether (3 mL) at rt was added 1 .6 M n-BuLi hexane 
solution (0.05 mL, 0.08 mmol) and the resulting mixture was stirred at rt for 2 h, then was 
quenched with water (5 mL). The mixture was extracted with EtOAc (2x5 mL) and was 
concentrated and purified by silica gel chromatography to afford the intermediate, which 
was treated with Et3SiH (0.05 mL) and TFA (0.05 mL) in dichloromethane (1 mL) for 60 

10 min. The reaction was quenched with 2% NaOH (5 mL) and was extracted with EtOAc (2 x 
5 mL). Removal of solvent and chromatography of the mixture afforded 0.8 mg (20%) of 
Compound 385 as a colorless oil. The relative stereochemistry of this compound was not 
determined. Data for Compound '385: *H NMR (400 MHz, CDCI3) 7.61 (d, 7= 7.8, 1 H), 
7.44 (d,/=8.3Hz, 1 H), 7.14 (t, J = 7.8, 1 H), 6.98 (t, J = 7.8, 1 H), 6.94 (d, 7 = 7.8, 1 H), 

15 6.53 (d, 7 = 8.3, 1 H), 5.53 (dd,7 = 10.3, 3.5, 1 H), 3.42 (bs, 1 H), 2.94 (q, 7= 7.0, 1 H), 
2.65 (s, 1 H), 1.88-1.63 (m, 2 H), 1.53-1.22 (m, 10 H), 1.44 (d, 7 = 7.0, 3 H), 1.33 (s, 3 H), 
1 .08 (s, 3 H), 0.94 (t, 7 = 7.2, 3 H), 0.87 (t, 7 = 7.2, 3 H). 

EXAMPLE 286 

20 (ft/5V5-Butvl-L2.3.4-tetra^ 

(Compound 386. structure 10A or 11A of Scheme XXXII, where R ^R^H. R 3 =n-butvn 
To a solution of (/y^-l-/-butoxycarbonyl-l,2,3,4-tetrahydr^ 

jQ-3-quinolinone (structure 6A of Scheme XXX, where R 1 =r2=H, an intermediate from 
EXAMPLE 284) (4 mg, 0.01 2 mmol) in THF ( 1 mL) at -78 °C was added 1 .6M n-BuLi 

25 hexane solution (0.01 6 mL, 0.024 mmol). and the resulting mixture was warmed up slowly 
to -20 °C, then was quenched with water (0.5 mL). Removal of solvent provided the crude 
product, which was treated with TFA (0.05 mL, 0.65 mmol) and Et3SiH (0. 1 mL, 0.65 
mmol) in dichloromethane ( 1 mL) for 60 min. The reaction was quenched with 2% NaOH 
(2 mL) and was extracted with EtOAc (2x5 mL). Removal of solvent and chromatography 

30 of the residue afforded 0.7 mg (17%) of Compound 386 as a colorless oil. The relative 
stereochemistry of Compound 386 was not determined. Data for Compound 386: *H 
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NMR (400MHz,CDCl3)7.63 (d,J = 7.7,:i H),7.51 (d,J = 8.2, 1 H), 7.16 (t,J« 7.7, 1 H), 
7.0.1 (t, J = 7.7, 1 H), 6.96 (d, J = 7.7, 1 H), 6.74 (d, J = 8.2, 1 H), 5.32 (dd, J = 10.1 and 1 .0, 
1 H), 3.66 (q, .7 = 7.2, 1 H), 1.98-1.90(m, 1 H), 1.58-1.18 (m, 5 H), 1.48 (s,3H), 1 .44 (d, J- 
= 7.2, 3 H), 1 .20 (s, 3 H), 0.89 (t, J = 7.3, 3 H). 

5 

EX AMPLE 287 

(R/S-41 .5/V1 .2.3 A-T>t rah vrtro-2 ? A-trimethvl-S-nhe-nyl-SH-chromrnof^^-n^-quinolinone 
rromnound 387. structure ISA of S-h~m> V™!! where R^=R^=H, Phenyl) 
This compound, along with Compound 388 (EXAMPLE 288), was prepared by the same 
1 0 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 161 (EXAMPLE 61 ) (40 mg, 0. 11 

mmol). Compound 387 (4.0 mg. 10%) was obtained as a colorless oil. Data for Compound 
387: lH NMR (400 MHz, CDC1 3 ) 7.59 (d; J = 8.3, 1 H), 7.57 (d, J = 7.6, 1 H), 7.21-7. 1 2 
(m, 5 H), 7.05 (t, J = 7.6, 1 H), 6.92 (t, J = 7.6, 1 H), 6.86 (d, J = 7.6, 1 H), 6.83 (d, J = 8.3, 
15 1 H),6.37(s. 1 H),3.72(bs, 1 H),3.41 (q, .7 = 7.5, 1 H), 1 .50 (d, J = 7.5, 3 H), 1 .45 (s, 3 H), 
1.17 (s, 3 H). 

EXAMPLE 288 

f g/.^;;s,/VL2.3.4-Tct™hvd^ 
20 frnm ponnd 388. ^r^r, 17A of Scheme XXX1I1, wher r F 1=r2=H, phenyl) 

This compound, along with Compound 387 (EXAMPLE 287), was prepared by the same 
Boc-protectionmydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 161 (EXAMPLE 6 1 ) (40 mg, 0. 1 1 
mmol). Compound 388 (7.3 mg, 1 8%) was obtained as a white poweder. Data for 
25 Compound 388: mp 108-1 10 o C ; IR (neat) 3358, 2972, 1720, 1473, 1292, 1213, 752; lH 
NMR (400 MHz. CDCI3) 7.66 (d, J = 7.7, 1 H), 7.64 (d, J = 8.2, 1 H), 7.20 (s, 5 H), 7.06 (t, 
J = 7.7, 1 H), 6.95 (t, J = 7.7, 1 H), 6.83 (d, J = 8.2, 1 H), 6.77 (d, J = 7.7, 1 H), 6.39 (s, 1 
H). 3.72 (bs, 1 H), 3.58 (q, J = 7.4, 1 H), 1 .44 (s, 3 H), 1 .23 (s, 3 H), 0.80 (d, J = 7.4, 3 H); 
13 C NMR (100 MHz, CDC13) 214.4, 151.0, 143.2, 139.3, 131.1, 128.9, 128.8, 128.6, 
30 128.5, 123.4, 122.7, 122.2, 122.1, 122.0. 1 18.3, 1 16.6, 75.4, 60.2, 43.9, 28.1, 27.3, 16.3. 
Anal. (C25H23N02-3/4H20) C, H. N. 
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EXAMPLE 289 

rZ>-f^/5>-5-(3-FluorbbenzvlideneV1.23.4-tetrahvdro-2.2.4-trimethvl-5tf-chromenor3.4-fl- 
3-quinolinone (Compound 389. structure 19A of Scheme XXXIV. where R *=R 2 =H. R 3 =3- 
5 fluorophenvl) 

To a solution of (/^S)-1-r-butoxycart>onyl-l,23,4-tetrahydro-2,2,4-trimethylcournarino[3,4- 
/j-3-quinolinone (structure 6A of Scheme XXX, where Rl=R2=H, an intermediate from 
EXAMPLE 284) (10 mg, 0.025 mmol) in THF (1 mL) at -78 °C was added freshly prepared 
1 .0 M 3-fluorobenzylmagnesium bromide (0.06 mL, 0.06 mmol) and the reaction was 

10 slowly warmed up to it and was quenched with water (1 mL). The mixture was extracted 
with EtOAc (2x5 mL) and was concentrated to provide the crude intermediate, which was 
treated with excess TFA (0.2 mL) in dichloromethane (1 mL) for 30 min and then quenched 
with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL), concentrated 
and chromatographied to afford 6.0 mg (60%) of Compound 389 as a yellowish oil. Data 

15 for Compound 389: IR (neat) 3356, 1 7 1 6, 1 604, 1 469, 1251; !h NMR (400 MHz, 

CDCI3) 7.73 (d, 7 = 7.8, 1 H), 7.70 (d, 7 = 1 1 . 1 , 1 H), 7.60 (d, 7 = 8.3, 1 H), 7.42 (d, 7 = 7.8, 
1 H), 7.3 1 (td, 7 = 8.0 and 6.2, 1 H), 7.22 (d, 7 = 8. 1 , 1 H), 7. 1 8 (d, 7 = 7.0, 1 H), 7.08 (t, 7 = 
7. 1 , 1 H), 6.94 (td, 7 = 8.4 and 2.4, 1 H), 6.85 (d, 7 = 8.3, 1 H), 5.87 (s, 1 H), 4.33 (q, 7 = 
7.3, 1 H),3.78(s, 1 H), 1.56 (d, 7= 7.3, 3 H), 1.51 (s, 3 H), 1.24 (s, 3 H); 13 CNMR(100 

20 MHz, CDCI3) 2.14.0, 1 62.4 (d, 7 = 244.0 Hz), 152.3, 147.0, 144.2, 137.2 (d, 7= 8. 1 Hz), 
129.8 (d, 7 =8.8 Hz), 128.7. 128.0, 125.4, 124.2, 123.0, 122.6, 122.4, 121.9, 121.8, 118.1, 
116.5, 1 15.8 (d, 7 = 23.1 Hz), 114.1, 1 13.8 (d, 7= 21.1 Hz), 60.1, 44.9, 27.7, 27.2, 17.4. A 
minor 1.0 mg (<10%) product was also isolated and identified as (E)-(R/S)-5-(3- 
fluorobenzylidene)- 1 ,2,3,4-tetrahydro-2»2,4-trimethyl-5//-chromeno[3,4-/l-3-quinolinone; 

25 lH NMR (400 MHz, CDC) 3) 7.78 (d, 7 = 7.9, 1 H), 7.70 (d, 7 = 8.7, 1 H), 7.67 (d, 7 = 10.2, 
1 H),7.42 (d,7=7.8, 1 H), 7.35-7.26 (m, 3 H), 7.21 (d,7 = 8.1, 1 H), 7.10 (t, J - 8.2, 1 H), 
6.97 (td, 7 = 8.4 and 2.4. 1 H), 5.80 (s, 1 H). 4.28 (q, 7 = 7.3, 1 H). 3.55 (bs, 1 H), 1 .88 (s, 3 
H), 1 .76 (d, 7 = 7.3, 3 H). 1 .33 (s, 3 H). 
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EXAMPLE 290 

fp/c^f/ 2^.4-Tetr«hvrtro-22 > -triTTiethvl-6-phenvl-5//-isorhromenor3 1 4-n-3- 
^ninnlinnne. .Cor m ™""* 390, structure 23A of Scheme XXXV where R»=phen V Q) 
1 ?-r>ihvdro-2? .4-tritnethvl-in-tsncoumari n nr^ 4-flguinoline (Compound 21A, Scheme 
5 X xXV) This compound was prepared by General Method 8 (EXAMPLE 138) from 7- 
amino-3,4-benzocoumarin to afford l,2-dihydro-2,2,4-trimethyl-10-isocoumarino[3,4- 
.flquinoline (150 mg, 0.52 mmol, 60%) as a yellow solid. Data for 1 ,2-dihydro-2,2,4- 
trimethyl-10-isocoumarino[3,4-yiquinoline: mp 197-199 <>C; IR (KBr) 3350, 2960, 1711. 
1608, 1566, 1468 and 1 3 1 1 ; *H NMR (400 MHz, CDCI3) 8.20 (d, J =7.6, 1 H),8.10(d,J 
10 = 7.6, 1 H), 7.83 (d, J = 8.6, 1 H), 7.77 (t, J = 7.6, 1 H), 7.44 (t, J = 7.6, 1 H), 6.64 (d, J = 
8.6, 1 H), 5.88 (bs, 1 H), 5.38 (s, 1 H), 2.39 (s, 3 H), 1 .29 (s, 6 H); ™C NMR (100 MHz, 
CDCI3) 161.5, 149.6, 146.9, 136.6, 134.8, 130.4, 128.3, 126.6. 122.8, 120.8, 1 19.0, 111.1, 
109.6,108.6,51.7,30.4.23.6. 

15 1 2-Dihvdro-2. ? 4-triTnethvl-6-ph e nvl-5f/-iso chrom e nor3,4-nn ninoline (structure 22A of 
Scheme XXXV where Rl=phenvl) This compound was prepared by General Method 5 
(EXAMPLE 60) from l,2-dihydro-2,2,4-trimethyl-10-isocoumarino[3,4-y)quinoline (60 mg, 
0.20 mmol) and bromobenzene (157 mg, 1 .0 mmol) to afford 60 mg (85%) as a colorless 
oil. Data for K2-dihydro-2,2,4.trimethyl-6-phenyl-5//-isochromeno[3,4-/]quinoline: *H 

20 NMR (400 MHz, CDCI3) 7.60 (d, J = 7.7, 1 H), 7.44 (d, J = 8.3. 1 H), 7.43-7.30 (m. 7 H), 
7.10 (t, J = 7.7. 1 H), 6.73 (d, J = 7.7, 1 H), 6.04 (s, 1 H), 5.22 (s, 1 H), 3.87 (bs, 1 H), 2.1 1 
(s. 3 H), 1.26 (s, 3 H), 1.23 (s, 3 H); ™C NMR (100 MHz. CDCI3) 152.0. 146.3, 145.2, 
139.6, 132.9. 131.6, 129.3, 128.6, 128.4, 125.9, 125.6, 123.5, 121.2. 113.9. 111.2, 108.5, 
80.1,51.4,30.3,30.1,23.5. 

25 

(R(S-4l.6u\-\.? 3 4-T e trahvdrfv2-2.4-trimet h Y»-^-phe-nvl-5H-isorhromenof3.4-n-3- 
quinolinone This compound was prepared by the same Boc- 

protection^ydroboration/oxidation/deprotection procedure as described in the synthesis of 
Compound 234 (EXAMPLE 134) from l,2-dihydro-2,2,4-trimethyl-6-phenyl-5tf- 
.30 isochromeno[3,4-/]quinoline (30 mg, 0.085 mmol). Compound 390 (2.2 mg. 7%) was 

obtained as a colorless oil, along with xx mg (14%) of Compound 391 (EXAMPLE 291). 
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Data for Compound 390: *H NMR (400 MHz, CDCI3) 7.65 (d, J = 7.8, 1 H), 7.49 (d,.J = 
'8.4, 1 H), 7.37 (t, J = 7.8, 1 H), 7.30 (s, 5 H), 7.19 (t, J = 7.8, 1 H), 6.89 (d, J = 7.8, '1 H), 
638 (d, J = 8.4, 1 H), 6. 1 4 (s, 1 H), 3.83 (q, J = 7.5, 1 H), 3.67 (bs, 1 H), 1 .4 1 (s, 3 H), 1 .39 
(d,y =-7.5,3 H), 1.12 (s, 3H). 

5 

EXAMPLE 291 

(^/5^Z.6/V1.2 3A-Tetrahvdro-2.2.4-trimethvl~6-nhenvl-5H-isochroTnenof3.4-^-^- 
Quinolinone rComnoun d 391. structure 24A of Scheme XXXV. where R '=pherivn 
Compound 391 (4.4 mg, 14%) was obtained as a colorless oil along with Compound 390 as 
1 0 described above (EXAMPLE 290). Data for Compound 391: IR (neat) 3358, 1 7 1 6, 1 6 1 4, 
1471, 1439, 1 030; 1HNMR (400 MHz, CDCI3) 7.66 (d,y = 7.7, 1 H), 7.53 (d, J = 8.3, 1 
H), 7.35 (s, 5 H), 7.34 (t, J = 7.7, 1 H), 7. 1 5 (t, J = 7,7, 1 H), 6.79 (d, J = 7.7, 1 H), 6. 1 2 (s, 1 
H), 3.82 (q, 7= 7.3, 1 H), 3.66 (bs, 1 H), 1.41 (s, 3 H), 1.23 (s, 3 H), 1.14 (d,7= 7.3, 3 H). 

15 EXAMPLE 292 

(Z)-(/?/5)-5-(BenzvlideneV1. 2.3.4-tetrahvdro-2.2.4-trimethvl-5//-chromenor3.4-/1-3- 
Quinolinone (Compoun d 392. structure 19A of Scheme XXXIV, where RUr2 =h 
R3=phenvh 

To a solution of (/e/5)-I-/-butoxycarbonyl-l,2,3,4-tetrahydro-2,2,4-trimethylcoumarinor3,4- 
20 y]-3-quinolinone (structure 6A of Scheme XXX, where R 1 =R2=H, an intermediate from 
EXAMPLE 284) (10 mg, 0.025 mmol) in THF ( 1 mL) at -78 °C was added 1 .0 M 
benzylmagnesium bromide (0.06 mL, 0.06 mmol) and the reaction was slowly warmed up to 
rt and was quenched with water (1 mL). The mixture was extracted with EtOAc (2 x 5 mL) 
and was concentrated to provide the crude intermediate, which was treated with excess TFA 
25 (0.2 mL) in dichloromethane (1 mL) for 30 min and then quenched with 5 % NaOH (5 ,mL). 
The mixture was extracted with EtOAc (2x10 mL), concentrated and chromatographied to 
afford 3.8 mg (40%) of Compound 392 as a colorless oil. Data for Compound 392: IR 
(neat)3354, 1716, 1469, 1261, 1045; NMR (400 MHz, CDCI3) 7.8 1 (d, J = 7.3, 2 H), 
7.72 (d, J = 1.1, 1 H), 7.59 (d, J = 8.4, 1 H), 7.39 (t, J = 7.3, 2 H), 7.24-7. 1 8 (m, 2 H), 7. 1 7 
30 (d. J = 7.7, I H), 7.08 (t, J = 7.7, 1 H), 6.83 (d, J = 8.4, 1 H), 5.91 (s, 1 H), 4.37 (q, J = 7.3, 1 
H), 3.76 (s, 1 H), 1.57 (d, J = 7.3, 3 H), 1.51 (s, 3 H), 1.24 (s, 3 H); ™C NMR (100 MHz, 
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CDC1 3 ) 2.14,1, 152.7, 146.0, 144.2, il35.1, 129.5, 128.6, 128.5, 127.1,124.2, 122.8, 122.4, 
122.2, 121.8, 121.7, 1.17.8, 1 16.5, 115.4, 60.1, 44.9, 27.7, 27.2, 17.4. 

FX AMPLE 293 

5 5 M V5-(3-F»nnmphenvn-l. ^ 3. A-totrahvdro-7 7 4-trimethyl-5ff-chromenor3 1 4-fl-3- 

g ninnlinnnf. fr.nmD ri " n ^ 30"^ stTUCtug 17A of Scheme XXXTTT where r1=r2=H, R3 = 3- 
fluorophenvl) 

This compound, along with Compound 394 (EXAMPLE 294), was prepared by the same 
Boc-protection^ydroboration/oxidation/deprotection procedure as described in the synthesis 
10 of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg, 0.081 
mmol). Compound 393 (6.9 mg, 22%) was obtained as a colorless oil. Data for Compound 
393: IR (neat) 3356, 1719, 1602, 1487, 1288, 1209, 1028; *H NMR (400 MHz, GDCI3) 
7.66 (d, 7 = 7.7, 1 H), 7.64 (d, 7 = 8.3, 1 H), 7.19 (td, 7 = 7.9, 5.8, 1 H), 7.09-6.86 (m, 5 H), 
6.85 (d, 7 = 8.3, 1 H), 6.78 (d, 7 = 7.7, 1 H), 6.38 (s, 1 H), 3.72 (bs, 1 H), 3.58 (q, 7 = 7.4, 1 
15 H), 1.44 (s, 3 H), 1.23 (s, 3 H), 0;87 (d, 7 = 7.4, 3 H); ™C NMR (100 MHz, CDCI3) 214.1. 
162.9 (d, 7=246.2), 150.7, 143.3, 141.8 (d, 7=6.3), 130.4, 130.2, 130.1, 128.6, 124.6, 
123.3, 122.7, 122.4, 122.3 (d, 7 = 22.1), 1 18.3, 1 16.9, 1 15.8 (d, J = 21 .4), 74.5, 60.2, 43.9, 
28.1,27.3,14.4. 

20 EX AMPLE 294 

fft/S-4/.5n-5-n-re"oronhenv^^^ 

qninnlinone (Co^n^ 394. stru m a ISA of Scheme XXXTII, whrre R '=r2=H, r3=3- 
fluorophenvD 

This compound, along with Compound 393 (EXAMPLE 293), was prepared by the same 
25 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 191 (EXAMPLE 91) (30 mg, 0.081 
mmol). Compound 394 (5.0 mg, 16%) was obtained as a colorless oil. Data for Compound 
394: IR (neat) 3356, 1719, 1608, 1473, 1288, 1209, 1039; lH NMR (400 MHz, CDCI3) 
7.60 (d, J = 8.3, 1 H), 7.58 (d, J = 7.7, 1 H), 7.15 (td, J = 7.9, 5.8, 1 H), 7.09 (t, J = 7.7, 1 
30 H). 6.97-80 (m, 6 H), 6.34 (s, 1 H), 3.73 (s, 1 H), 3.38 (q, J = 7.3, 1 H), 1 .50 (d, J = 7.3, 3 
H). 1 .46 (s, 3 H), 1.19 (s, 3 H); ™C NMR (100 MHz, CDCI3) 213.2. 162.9 (d, J = 247), 
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150.8, 142.7, 141.6 (d,J = 6.4), 130.2, 130.1, 129.9, 128.5, 123.6, 122.8, 122.7, 122.4; 
1 222, 1 1 8.3, 1 1 6.8, .1 1 5.5 (d, J = 2 1 .6), 1 1 4.9 (d, 7 = 22.6 Hz), 74.2, 60. 1 , 43.0, 27.3, 26.6, 
18.4. 

5 EXAMPLE 295 

(^/5^/.5/V12.3.4-Tetrahvdro-22.4-trimethvl-5-f3-rtrifluoromethvl")phenvn-5//- 
chromenor3.4-fl-3-quinolinone (Compound 395. structure 18A of Scheme XXXIII. where 
R 1 =R2=H. R3=3-ftrifluoromethvnphenvn 

This compound, along with Compound 396 (EXAMPLE 396), was prepared by the same 
10 Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 134) from Compound 195 (EXAMPLE 95) (20 mg, 0.049 
mmol). Compound 395 (32 mg, 15%) was obtained as a colorless oil. Data for Compound 
395: IR (neat) 3354, 2926, 1720, 1607, 1473, 121 1, 1 126, 1074; *H NMR (400 MHz, 
CDCI3) 7.61 (d, J = 8.3, 1 H), 7.57 (d, J = 7.7, 1 H), 7.42 (t, J = 7.7, 1 H), 7.39 (s, 1 H), 
15 7.38-7.30 (m, 2 H), 7.09 (t, J = 7.7, 1 H), 6.95 (d, J = 7.7, 1 H), 6.91 (d, J =8.4, 1 H), 6.86 
(d, J = 8.3, 1 H), 6.39 (s, 1 H), 3.77 (s, 1 H), 3.37 (q, J = 7.3, 1 H), 1 .50 (d, J = 7.3, 3 H), 
1.48(s,3H), 1.20(s,3H); 13 C NMR (100 MHz, CDCI3) 213.1, 150.7, 142.8, 131.1, 
129.4, 129.1, 128.6, 125.4, 124.6, 123.0, 122.7, 122.6, 122.5, 122.2, 118.3, 117.0, 74.0, 
60.2,43.1,27.1,26.5, 18.4. 

20 

EXAMPLE 296 

(/?/5-4/.5«>-12.3.4-Tetrahvdro-22.4-trimethvl-5-r3-(trifluoromethvnphenvn-5//- 
chromenor3.4-/1-3-quino1inone (Compound 396. structure 17A of Scheme XXXIII. where 
R 1 =r2=h. R 3 =3-(trifluoromethvl)phenvl) 

25 This compound, along with Compound 395 (EXAMPLE 395), was prepared by the same 

Boc-protection/hydroboration/oxidation/deprotection procedure as described in the synthesis 
of Compound 234 (EXAMPLE 1 34) from Compound 195 (EXAMPLE 95) (20 mg, 0.049 
mmol). Compound 396 (3.2 mg, 15%) was obtained as a colorless oil. Data for Compound 
396: IR (neat) 3356, 2928, 1718, 1602, 1330, 1 126, 1074; *H NMR (400 MHz, CDCI3) 

30 7.67 (d, J= 8.3, l,H), 7.65 (d, J = 7.7, 1 H), 7.52 (s, 1 H), 7.48 (m, 1 H), 7.35-7.30 (m, 2 H), 
7.08 (t, J = 7.7, 1 H), 6.98 (t, J = 7.7, 1 H), 6.88 (d, J = 8.3, 1 H), 6.78 (d, J = 7.7, 1 H), 6.43 
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,(s, 1 H), 3:75 (s, 1 H), 3.57 (q,7 = 7.4, ] H), 1.45 (s, 3 H), 1.24 (s, 3 H), 0.86«(d, J = 7.4, 3 
H);1 3 C NMR (100 MHz, CDCI3) 214.0, 150.5, 143.3, 140.3, 132.1, 131.2 (q, J = 31.7), 
130.0, 129.1, 128.7, 125.7, .123.3, 122.7, 122.6, 122.5, 122.2, 1 18.3, 1 17.1 , 74.3,60.2,43.8-, 
28.2,27.3,16.5. 

5 

EXAMPLE 297 

rhmmenor3.4-r1ouinolin«». (Compoun d 397. structure 26A of Scheme XXXVI, where 
r1=r2-H. R3;=4-chlorr>phenvl. R 4-methvn 
10 To a solution of (*/S-3/.4u,5«)-5-(4-chlorophenyl)- 1 2,3,4-tetrahydro-3-hydroxy-22,4- 
trimethyl-5H-chromeno[3,4-.flquinoline (structure 14A of Scheme XXXIII, where 
R 1^2^, R3=4-chlorophenyl, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmo!) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 
1 5 mL). The mixture was extracted with EtOAc (2x10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH 2 C1 2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 1 0 mL). 
concentrated and was purified by silica gel chromatography to afford 5.0 mg (75%) of 
Compound 397 as a colorless oil. Data for Compound 397: *H NMR (400 MHz, CDC1 3 ) 
20 7.53 (d, J = 7.7, 1 H), 7.48 (d, J = 8.4, 1 H), 7.12 (s, 4 H), 7.04 (t, J = 7.7, 1 H), 6.89 (I, J = 
7.7, 1 H), 6.87 (d. J = 7.7, 1 H), 6.63 (d, J = 8.4, 1 H), 6.48 (s, 1 H), 3.74 (bs, 1 H), 3.26 (s, 
3 H), 3.08 (d, J = 3.8, 1 H), 2.83 (qd, J = 7.3, 3.8, 1 H), 1 .52 (d, J = 7.3, 3 H), 1 .35 (s, 3 H), 
1.50 (s,3H). 

FX AMPLE 298 

25 ^/.<v-?MK.5/VS-f4-ChlorophenvlV 1.2.3 ^ 

rhmmPnoR 4-flouinoline. (Compound 3 98, structure 25 A of Scheme XXXVI, where 
r!=r2=H. R3=4-chloro phenvi, R4 = methvll 

To a solution of (/?/5-3/.4«,5/)-5-(4-chlorophenyl)-12,3,4-tetrahydro-3-hydroxy-22,4- 
trimethyl-5H-chromeno[3,4-i]quinoline (structure 1 3 A of Scheme XXXIII, where 
30 R^R^H, R3=4-chlorophenyl, an intermediate from EXAMPLE 135) (8 mg, 0.016 mmol) 
in DMF (0.5 mL) and excess Mel (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
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mmol). Thexesulting white slurry was stirred at rt for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 xlOmL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH 2 C\ 2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL), 
concentrated and was purified by silica gel chromatography to afford 4.7 mg (70%) of 
Compound 398 as a colorless oil. Data for Compound 398: *H NMR (400 MHz, CDCI3) 
7.55 (d, 7 = 7.7, 1 H), 7.47 (d, 7 = 8.4, 1 H), 7.16 (d, 7 = 8.7, 2 H), 7.12 (d. 7 = 8.7, 2 H), 
6.97 (t, 7 = 7.7, 1 H), 6.89 (t, 7 = 7.7, 1 H), 6.73 (d, 7 = 7.7, 1 H), 6.68 (d, 7 = 8.4, 1 H), 6.34 
(s, 1 H), 3.65 (bs, 1 H), 3.53 (s, 3 H), 3.03 (s, 1 H), 3.02 (qd, 7 = 7.0, 0.8, 1 H), 1 .30 (s, 3 H), 
1.11 (s, 3 H), 0.88 (d, 7 =7.0, 3 H). 



EXAMPLE 299 

(j?/5-i/,^,,5/)-S-(4-Chlorophenvl>-1.2.3.4-t e t ra hv dro-3-nropvloxv-2.2.4-tri me thvl.^W. 
chromenor3,4-/1quinoHne (Compound 3 99. structure 25A of Scheme XXXVI. when* 
15 R'=R 2 =H R3=4-chlorophenvl. R4=prop V l) 

To a solution of (^-5/,^,5/)-5-(4-chlorophenyl)-l,2,3,4-tetrahydro-3-hydroxy-2,2,4- 
trimethyl-5//-chromeno[3,4-/)quinoline (structure 1 3 A of Scheme XXXIII, where 
R ] =R2=H, R 3 =4-chlorophenyl, an intermediate from EXAMPLE 135) (7 mg, 0.014 mmol) 
in DMF (0.5 mL) and excess PrI (0.5 mL) was added 60% NaH in mineral oil (10 mg, 0.25 
mmol). The resulting white slurry was stirred at rt for 2 h and was quenched with water (5 
mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH 2 CI 2 ( 1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL), 
concentrated and was purified by silica gel chromatography to afford 2.5 mg (40%) of 
25 Compound 399 as a colorless oil. Data for Compound 399: l H NMR (400 MHz, CDCI3) 
7.57 (d, 7= 7.7.1 H), 7.48 (d. 7 = 8.4, 1 H), 7. 1 6 (d, 7 = 8.6, 2 H), 7. 1 2 (d, 7 = 8.6, 2 H), 
6.99 (t, 7 = 7.7, 1 H), 6.89 (t, 7 = 7.7, 1 H), 6.73 (d, J = 7.7, 1 H), 6.68 (d, J = 8.4, 1 H), 6.33 
(s, 1 H), 3.65 (bs, 1 H), 3.58 (m, 2 H), 3.1 1 (d, J = 5.8, 1 H), 3.00 (qd, J = 7.0, 5.8, 1 H), 
1.65-1.50 (m, 2 H), 1.30 (s, 3 H), 1.10 (s, 3 H), 0.93 (t, J = 7.4, 3 H), 0.88 (d, 7= 7.0, 3 H). 



30 
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FY AMPLE 300 

nh mm .nnr^ 4-/lQ.»n»iin. (CgmBQ u nd 400 structure 26A of Scheme XXXVI, where 
gl-R^H. p3=4-chloror h""Y' l R 4 =propvtt 
5 To a solution of (/?/S.3/,4« f 5u)-5-(4-chlorophenyl)- 1 ,2,3,4-tetrahydro-3-hydroxy-2,2,4- 
trimethyl-5tf-chromeno[3,4-.flquinoline (structure 14A of Scheme XXXIII, where 
R 1 =R2=H, R3=4-chlorophenyK an intermediate from EXAMPLE 1 35) (8 mg, 0.01 6 mmol) 
in DMF (0.5 mL) and excess PrI (0.5 mL) was added 60% NaH in mineral oil ( 1 0 mg, 0.25 
mmol). The resulting white slurry was stirred at it for 2 h and was quenched with water (5 
10 mL). The mixture was extracted with EtOAc (2 x 10 mL) and was concentrated to give the 
crude product, which was treated with TFA (0.2 mL) in CH 2 C1 2 (1 mL) for 60 min and was 
quenched with 5 % NaOH (5 mL). The mixture was extracted with EtOAc (2 x 10 mL), 
concentrated and was purified by silica gel chromatography to afford 2.5 mg (40%) of 
Compound 400 as a colorless oil. Data for Compound 400: lH NMR (400 MHz, CDC1 3 ) 
15 7.54 (d, J = 7.7, 1 H), 7.48 (d, J = 8.4, 1 H), 7.12 (d, J = 8.6, 2 H), 7.09 (d, J = 8.6, 2 H), 

7.02 (t, J = 7.7, 1 H), 6.89 (t, J = 7.7, 1 H), 6.87 (d, J = 7.7, 1 H), 6.62 (d, J = 8.4, 1 H), 6.48 
(s", 1 H), 3.72 (bs, 1 H), 3.28 (m, 2 H), 3.16 (d, J = 4.0, 1 H). 2.78 (qd, J = 7.2, 4.0, 1 H), 
1.51 (d, J = 7.2, 3 H), 1.51-1-36 (m, 2 H), 1.34 (s, 3 H), 1.14 (s, 3 H), 0.80 (t, J = 7.4, 3 H). 

20 EXAMPLE 301 

f j?/<?_4; 5A-3.BenzenzvnHpne-'>-r4-chl o rn r h ft nvn.l .2.3 4-tetrahydro-2 1 2 1 4-trimethvl-5H- 

^ ^ rv-flgninnline (rnmpnund 401. sTn.rture. 27A of Scheme XXXVII, where 

R Ur2=h: R 3 =4-chlorop hf» rv l R^henvH 

To a solution of Compound 234 (EXAMPLE 134) (35 mg, 0.086 mmol) in THF (4 mL) was 
25 added a 1 .0M ether solution of benzylmagnesium chloride (0.3 mL, 0.3 mmol) and the 

reaction was stirred at rt for 2 h. The reaction mixture was quenched with water (5 mL) and 
extracted with EtOAc (2 x 10 mL). Removal of solvent and chromatography of the crude 
residue afforded the adduct in 66% yield as a 8:1 mixture of two isomers. The adduct 
intermediate (8 mg, 0.016 mmol) and Burgess reagent (15 mg, 0.063 mmol) in benzene 
30 were heated at reflux for 2 h. Removal of solvent and purification of the mixture on a prep 
TLC plate using a 25% mixture of EtOAc/Hexane as solvent afforded 0.5 mg (7%) of 
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Compound 401 as a colorless oil. Data for Compound 401: *H NMR (400 MHz, CDCI3) 
7.61 (d,7=7.7, 1 H), 7.56 (d, 7=8.4, .1 H),"7..43 (U.= 7.5,2H), 7.32 (t, J = 7.7, 1 ?H), 7.2 1 
(d, J = 7.6, 2 H), 7. 1 6 (d, J = 8.6, 2 H), 7.05-6.93 (m, 2 H), 6.96 (d, J = 8.6, 2 H), 6.72 (d, J 
= 8.4, 1 H), 6.68 (d, J = 7.7, 1 H), 6.38 (s, 1 H), 6.05 (s, 1 H), 4.02 (q, J = 7.5, 1 H), 3.55 
5 (bs, 1 H), 1.52 (s, 3 H), 1.41 (s, 3 H), 0.84 (d, 7 = 7.5, 3 H). 

EXAMPLE 302 

(^/5-^/,5uV5-f4-Chlomp henvn-1.2.3.4-tetrahvdro-2.2.4-trimethvl-5//-chromenor3.4-n-3- 
quinolinone rrnm pound 402. structure 53 of Scheme XV. where R ] =H. R^fluoro. R=4- 
chlorophenvn 

This compound (2.2 mg, 4%) was prepared in a manner similar to that described for the 
preparation of Compound 234 (EXAMPLE 134) from Compound 214 (EXAMPLE 1 14) (50 
mg, 0. 16 mmol). In addition, 2.2 mg (4%) of Compound 403 (EXAMPLE 303) was also 
obtained as a clear-colorless oil. Data for compound 402: Rf=0.38 (silica gel, 25% 
EtOAc:hex); *H NMR (400 MHz, CDCI3) 7.51 (d, 7 = 8.5, 1 H), 7.23 (d, 7 = 8.5, 1 H), 
7. 1 6 (d, 7 = 8.5, 2 H), 7.04 (d, 7 = 8.5, 2 H), 6.84 (d, J = 8.5, 1 H), 6.78 (m, .2 H), 6.30 (s, 1 
H), 3.79 (brs, 1 H), 3.33 (q, J = 7.5, J = 7.5, 1 H), 1 .49 (d, J = 7.5, 3 H), 1 .46 (s, 3 H), 1 .25 
(s,3H). 

EXAMPLE 303 

(/?/5^/,5/)-5-(4-ChlorophenvlV1.2.3.4-tetrahvdro- 2 .2.4-trimethvl-5//-chromenor3.4-n-3- 
quinolinone jTnmpnund 403. str ucture 52 of Scheme XV. where R'=H. R^fluoro, R=4- 
chlorophenyl) 

This compound (2.2 mg, 4%) was obtained along with Compound 402 as described above 
(EXAMPLE 302). Data for compound 403: Rf=0.38 (silica gel, 25% EtOAc:hex); 
iHNMR (400 MHz, CDCI3) 7.56 (d, J = 8.5, 1 H), 7.3 1 (d, J = 8.5, 1 H), 7.20 (d, J = 8.5, 
2 H), 7.10 (d, J = 8.5, 2 H), 6.85 (d, J = 8.5, 1 H), 6.74 (m. 2 H), 6.35 (s, 1 H), 3.79 (brs, 1 
H), 3.55 (q, J = 7.5, 7 = 7.5, 1 H), 1.45 (s, 3 H), 1.26 (s, 3 H), 0.86 (d, J = 7.5, 3 H). 



10 



15 
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EXAMPLE 304 

(R/S)- 1 .2.3,4-Tetrahvdro-l ;2.2.4>tetramcthvl"6-trifluoromethvl-8"pvranbnof5.6>g1quinoHne 
(Compound 404. structure 28A of Scheme XXXVIII. where R 1 =R^=r5=H, 
R 3 =trif1uoromethvL Z=Q) 

5 In a flame dried r.b. flask was dissolved Compound 250 (EXAMPLE 150) (50 mg, 161 . 
(jmol) in glacial acetic acid (10 mL). To the stirred solution was added /?ara-formadehyde 
(51 mg, 1.61 mmol, 10 equiv). The cloudy yellow solution stirred for 10 min, then 
NaCNBHs (50 mg, 805 fimol, 5 equiv) was added at once. Upon addition the solution 
emitted gas for approx. 5 min then turned a brilliant fluorescent yellow/green. After stirring 

10 at rt under a blanket of N2 for 20 h, the solution was slowly poured over ice and quenched 
with NaOH (20%), extracted with EtOAc (2 x 50 mL), washed with brine (2 x 25 mL), 
dried over Na2S04 and concentrated in vacuo to give 5 1 .3 mg (99 %) of Compound 404 as 
a yellow-green solid. Data for Compound 404: Rf = 0.39 (hexanes/EtOAc; 3: 1 ). *H NMR 
(400 MHz, CDCIa) 7.3 1 (dd, J = 1.5, 1.5, 1 H), 6.44 (s, 1 H), 6.35 (s, 1 H), 2.90 (s, 3 H, N- 

15 CH3), 2.83 (m, partially obscured by Me, 1 H, C4-H), 1.84 (dd, J = 4.2, 13.3, 1 H, C3-H), 
1.53 (dd,7 = 13.0, 13.0, 1 H), 1 .36 (d, J = 6.6, 3 H, C4-CH3), 1.35 (s, 3 H, C2-CH3), L29 
(s, 3 H, C2-CH3). 

EXAMPLE 305 

20 (/?/5V5-0-FurvlVL23.4^ 

(Compound 405, structure 63 of Scheme XVIII. where R^R^H. R3= 3 -furvl. Z=Q) 
In a oven dried pressure tube equivuipped with a magnetic stir bar was dissolved (/?AS> 
ia3,4-tetrahydro-2,2,4-trimethyl-7-hydroxyquinoline (EXAMPLE 150) (50.8 mg, 292 
Mmol), ethyl 3-keto-3-(3-furyl)propionate (0.10 mL, 642 ^mol, 2.2 equiv) and ZnCl2 (119 

25 mg, 876 pmol, 3 equiv) in absolute ethanol (6 mL). The solution was heated at 105°C for 19 
h. The cooled solution was concentrated on Celite™ to give a free flowing powder which 
was purified via silica gel flash column chromatography using a solvent system of 
hexanes/ethyl acetate (4: 1 ) to 14.6 mg (16% ) of Compound 405 as a yellow oil. Data for 
Compound 405: Rf = 0.26 (hexanes/EtOAc; 3: 1 ); 1 H NMR (400 MHz, CDCI3) 7.76 (s, 1 

30 H),7.58(dd, J= 1.4,3.0, 1 H), 7.48 (s, 1 H), 6.66 (s, 1 H), 6.37 (s, 1 H), 6.06 (s, 1 H), 4.37 
(brs, 1 H, NH),2.91 (m, 1 H, C4-H), 1.78 ( dd, J = 4.1, 13, 1 H, C3-H), 1.44 (dd, J= 13, 



WO 96/19458 



PCT/US95/16096 



'263 



13, 1 H, C3-H), 1.33 (d, 7 = 6.7, 3 H, C4- CH3), 1.31 :(s,3 H, C2- CH3), .1.23 (s, 3 H, C2- 
CH 3 )- 

EXAMPLE 306 

5 5-(3-FurvlVK2-dihvdroO ,2,2,4-tetramethvl-8»pvranonor5.6-g1quinoline (Compound 406. 
structure 60 of Scheme XVI. where R ] =R 2 =R 5 =H. R 3 =3-furvl. Z=Q) 
In a flame dried r.b. flask was dissolved Compound 264 (EXAMPLE 164) (LI mg, 3.58 
(jmol) in glacial acetic acid (3 mL), To the stirred solution was added paro-formadehyde 
(1.2 mg, 36 pmol, 10 equiv). The cloudy yellow solution stirred for 10 min then NaCNBH3 

10 (LI mg, 17 pmol, 5 equiv) was added at once. Upon addition the solution emitted gas for 
approx 5 min then turned bright yellow. After stirring at rt under a blanket of N2 for 20 h 
the solution was slowly poured over ice and quenched with NaOH (20%), extracted with 
EtOAc (2x10 mL), washed with brine (2x10 mL), dried over Na2S04 and concentrated in 
vacuo to give a impure product that was further purified by preparatory plate 

15 chromatography (silica gel, 1000 pm) using a solvent system of 4: 1 hexanes/EtOAc to 

afford 0.8 mg (70 % ) of Compound 406 as a yellow-green solid. Data for Compound 406: 
Rf = 0.25 (hexanes/EtOAc; 3: 1 ). 1 H NMR (400 MHz, CDCI3) 7.77 (s, 1 H), 7.57 (d, J = , 
1.7, 1 H), 7.30 (s, 1H), 6.66 (d, J = 1.7, 1 H), 6.40 (s, 1 H), 6.07 (s, 1 H), 5.33 (s, 1 H, C3- 
H), 2.89 (s, 3 H, N-CH3), 1.95 (d, J = L 1 , 3 H, C4-CH3), 1 .38 (s, 6 H, (CH3)2)- 

20 

EXAMPLE 307 

5-(3-FurvlVL2-dihvdrcHL2.2.4-tetramethvl-8-thiopvranonor5.6-g1quinoline (Compound 

407. structure 29A of Scheme XXXIX. where R»=R 2 =R 5 =H. R 3 =3-fu™i. Z=Q) 

In a dry r.b. flask was dissolved LG12066X (5.2 mg, 16.1 pmol) in glacial acetic acid (5 

25 mL). To the stirred solution was added para-formadehyde (5.4 mg, 160 ^imol, 10 equiv). 
The cloudy red solution stirred for 10 min then NaCNBH3 (5.1 mg, 80 pmol, 5 equiv) was 
added at once. After stirring under a blanket of N2 for 12 h the solution was slowly poured 
over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 mL), washed with 
brine (2 x 20 mL), dried over Na2S04 and concentrated in vacuo to give an impure product 

30 that was further purified by prep TLC (silica gel, 1000 jam) using a solvent system of 4: 1 
hexanes/EtOAc to afford 3.2 mg (60%) of Compound 407 as a red solid. Data for 
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Compound 407: Rf = 0.39 (hexanes/EtOAc; 3:1). *H NMR (400 MHz, CDGI3) 7.21 id J 
= 1.7, 1 H), 7.16 (s, 1 : H), 6.51 (s, 1 H), 5.42 (s, 1 H, C3-H), 2.90 (s, 3 H, N-CH3), 2.00 (d,J 
= 1 .1 , 3 H, C4-CH3)> 1 .41 (s, 6 H, (CH3)2). 

5 EXAMPLE 308 

6- Chloro-5-(3-fu™^ 

(Compound 408. structure 60 of Scheme XVI. where R ] =R 5 =H. R2=chloro. 
R 3 =trifluoromethvl. Z=Q) 

In a dry r.b. flask was dissolved Compound 258 (EXAMPLE 158) (5.9 mg, 17.2 pmol) in 
1 0 glacial acetic acid (5 mL). To the stirred solution was added para-formadehyde (5.5 mg, 172 
pmol, 10 equiv). The cloudy yellow solution stirred for 10 min then NaCNBH3 (5.8 mg, 86 
pmol, 5 equiv) was added at once. After stirring under a blanket of N2 for 12 h the solution 
was slowly poured over ice and quenched with NaOH (20%), extracted with EtOAc (2 x 20 
mL), washed with brine (2 x 20 mL), dried over Na2S04 and concentrated in vacuo to give 
1 5 an impure product that was further purified by 3 consecutive prep TLCs (silica gel, 1000 
pm) using a solvent system of 4:1 hexanes/EtOAc to afford 2.5 mg (40%) of Compound 
408 as a orange/yellow solid. Data for Compound 408: Rf = 0.36 (hexanes/EtOAc; 3: 1 ). 
*H NMR (400 MHz, CDCI3) 7.32 (d, J = 1.7, 1 H), 6.33 (s, 1 H), 5.38 (s, 1 H, C3-H), 2.88 
(s, 3 H, N-CH3), 1 ,99 (d, J = 1 . 1 , 3 H, C4-CH3), 1 ,39 (s, 6 H, (CH3)2). 

20 

EXAMPLE 309 

1 ,2,3 .4-Tetrahvdro-2.2.4. 1 0-tetramethvl^trifluoromethvl-S'pvridonorS.^glquinoline 
(Compound 409. structure 63 of Scheme XVIII. where R 1 =methvl. R^=H. 
R 3 =trifluoromethvl. Z=NH) 
.25 7-/gry>Butvloxvcarbamovl-1.2,3.4-tetrahvdro>2,2.4.8-tetramethvlQuinoline (stru cture 72 of 
Scheme XVIIL where R 1 =methvl. P=f-butoxv. Z^NH). This compound was prepared from 

7- rerr-butyloxycarbamoyl-l,2-dihydro-2^,4,8-tetramethylquinoline (EXAMPLE 155) (4.50 
g, 14.9 mmol) according to the general hydrogenation procedure previously described 
(EXAMPLE 160), affording 4.48 g (99%) of the desired tetrahydroquinoline as a white 

30 solid. Data for 7-terr-butyloxycarbamoy 1-1,2/3^ 

*H NMR (400 MHz, CDCI3) 7.03 (d, 1H, J = 8.3, 5-H), 6.81 (d, 1H, J = 8.2, 6-H), 6.13 (br 
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s, 1H, BOCN//), 3:43 (br s, 2H, N#2), 2.91 (ddq, 1H.7 = 19.0, 12.8, 6.6, 4-H), 1.96 (s, 3H, 
8-C//3), 1.73 and 1.40 (d of ABq, 2H, 7AB = 12.8, J a = 5.6, 7b = 12.6, 3-H), 1.31 (d, 3H,7 
= 6.7, 4-CH3), 1 .'28 and 1.16 ppm [2s, 2 x 3H, 2-(C//3)2L 

5 7-Amino- 1 .2-dihvdro-2.2.4.8-tetramethvlquinoIine . This compound was prepared by 
General Method 12 (EXAMPLE 147) from 7-terr-butyloxycarbamoy 1-1, 2,3,4-tetrahydro- 
2,2,4,8-tetramethylquinoline (4.48 g, 14.9 mmol) to afford 2.92 g (96%) of the desired 
aniline as a light reddish oil. Data for 7-amino-l,2-dihydro-2,2,4,8-tetramethylquinoline: 
J H NMR (400 MHz, CDCI3) 6.89 (d, 1H, 7 = 8.1, 5-H), 6.14 (d, 1H, 7= 8.2, 6-H), 3.42 (br 
10 s,3H, N//2,N//),2.87(ddq, 1H,7 = 18.7, 12.7, 6.4, 4-H), 1 .90 (s, 3H, 8-C//3), 1 .70 and 
1 .39 (d of ABq, 2H, 7aB = 1 2.8, 7a = 5.6, 7fi = 1 2.5, 3-H), 1 .29 (d, 3H, J = 6.7, 4-C#3), 
1.27 and 1 . 1 6 ppm [2s, 2 x 3H, 2-(C#3)2]. 

1.2.3.4-Tetrahvdro-2.2.4.10-tetramethyl-6-trifluoromethvl-8-pvridonor5,6-g1quinoline . This 
15 compound was prepared by General Method 13 (EXAMPLE 147) from 7-amino-l ,2,3,4- 
tetrahydro-2,2,4,8-tetramethyIquinoline (2.92 g, 14.3 mmol) and ethyl 4,4,4- 
* trifluoroacetoacetate (3.13 mL, 21.4 mmol, 1.5 equivuiv) to afford 2.04 g (44%) of 
Compound 409 as a pale fluorescent-yellow solid. Data for Compound 409: mp 239-40 °C; 
*H NMR (400 MHz, CDCI3) 9.70 (br s, 1H, CON//), 7.50 (s, 1H, 5-H), 6.68 (s, 1H, 7-H), 
20 4.13 [brs, 1H,(CH3)2CN//], 3.00 (ddq, 1H,7= 12.9, 12.4, 6.3, 4-H), 2. 15 (s, 3H, IO-CH3), 
1 .83 and 1 .46 [dd of ABq, 2H, 7aB = 13.0, 7a = 5.3, 1 .6 Hz (3-H e quiv), JB = 12.9, 0 Hz 
(3-Hax)l, 1.40 (d, 3H, 7 = 6.6, 4-C//3). 1-36 and 1.25 ppm [2s, 2 x 3H, 2-(C//3)2]. 13 C 
NMR(100MHz,CDCl3)d 162.5, 144.9, 139.1, 137.1, 124.3, 122.7, 120.9, 113.8, 105.7, 
101.6, 50.2, 43.5, 31.8, 28.9, 27.6, 20.1, 9.7 ppm. Anal. Calcd for C17H19F3N2O: C, 
25 62.95; H, 5.90; N, 8.64. Found: C, 63.02; H, 6.01; N, 8.48. 

EXAMPLE 310 

(/?/5)-1.2.3.4-Tetrahvdro-4-methvl-6-trifluoromethvl-8-pvranonor5.6-g1quinoline 
(Compound 410. structure 33A of Scheme XL. where pJ- 3 =r6=H. R 4 =methvl. 
30 R5=trifluoromethvn 



BNSDOCID: <WO„. .9619459A2..L> 



WO .96/19458 



PCT/US95/16096 



266 

3-('3-MethoxvaniHno'>propionic acid . To a oven dried 500 mL rb flask equivuipped with a 
magnetic stir bar and a water cooled reflux condenser was dissolved anisidine (5 mL, 44.6 
mmol) in toluene (70 mL). The stirred solution was heated to reflux and acrylic acid (3.0 
mL, 44.1 mmol, 1 equiv) was dripped in over a 10 min period to give a clear colorless 

5 solution. After heating at reflux for 3 h the dark red solution was cooled to rt and 

concentrated in vacuo to remove both the unreacted acrylic acid and toluene to give a 6.4 g 
of a 1:1 mixture of the desired amino acid and anisidine as a red viscous oil. Data for 3-(3- 
Methoxyanilino)proionic acid: Rf = 0.1 (hexanes/EtOAc, 3:1); 1 H NMR (400 MHz, 
CDCI3) 9.08 (br s, 1 H, NH), 7.28 (d, J = 4.3, 1 H), 7.2 1 (dd, J = 8.1, 8.1, 1 H), 7.03 (dd, J 

10 = 1 .3, 7.9, 1 H), 6.67 (dd, J = 2.3, 8.4, 1 H).3.80 (s, 3 H), 3.58 (s, 2 H), 2.33 (s, 3 H). 

1.2.3.4-Tetrahvdro-7-methoxv-4-quinolone . To a oven dried 500 mL rb flask equivuipped 
with a magnetic stir bar and a N2 gas inlet, the material obtained above was dissolved in 
PPA (-150 mL). The resulting red viscous solution was heated at 100°C with constant 

1 5 stirring under a blanket of N2 for 1 2 h. The still warm solution was carefully poured over 
ice (1 L) and while vigorously stirring the iced solution with a metal stir rod the reaction 
was quenched by slow addition of a sat. K2CO3 solution. The near neutral solution was 
extracted with CHCI3 (5 x 150 mL), washed with brine (2 x 100 mL), dried over Na2S04 
and concentrated in vacuo to give an impure solid. The solid was purified by taking up in 

20 EtOAc and concentrating the liquor on Celite™ to give a free flowing powder which was 
purified via flash column chromatography (silica gel, CH2CI2 /MeOH, 95:5) to give 1.2 g 
(62%) of l,2,3,4-tetrahydro-7-methoxy-4-quinolone as a yellow solid. Data for 1,2,3,4- 
tetrahydro-7-methoxy-4-quinolone: Rf = 0.43 (CH2Cl2/MeOH, 95:5); 1 H NMR (400 
MHz, CDCI3) 7.79 (d, J = 8.8, 1 H), 6.31 (dd, J = 2.0, 8.9, 1 H), 6.08 (d, J = 2.0. 1 H), 4.54 

25 (br s, 1 H, NH), 3.78 (s, 3 H, OCH3), 3.54 (td, J = 1.7, 8.0, 2 H), 2.63 (t, J = 7.0, 2 H). 

l-r-Butoxvcarhonvl-1.2.3-4-tetrahvdro-7-methoxv-4-Quino lone (structure 31 A of Scheme 
XL. where r1- 3 «H1 . To a flame dried 250 mL rb flask equivuipped with a magnetic stir 
bar and a N2 gas inlet was dissolved l,2,3,4-tetrahydro-7-methoxy-4-quinolone (1.18 g, 
30 6.67 mmol) and BOC anhydride (2.03 g, 9.33 mmol, 1 .33 equiv) in anhydrous THF (60 

mL). The solution was cooled to 0°C and N,N-dimethyl-4-aminopyridine (DMAP) (1.30 g, 
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10.7 mmol, 3 .6 equiv) was added with constant stirring. After stirring over N2 for 16 Jh the 
reaction was carefully quenched with 10% NaHS04 solution (20 mL). The biphasic solution 
was extracted with EtOAc (3 x 50 mL), washed with brine (2 x 50 mL), dried over Na2S04 
and concentrated in vacuo to give 1 .65 g (90%) of l-/-butoxycarbonyl-l ,2 T 3,4-tetrahydro-7- 
5 methoxy-4-quinoIone as an off white solid. Data for l-/-butoxycarbonyl-U2,3,4-tetrahydn> 
7-methoxy-4-quinolone: Rf= 0.31 (hexanes/EtOAc, 3:1); *H NMR (400 MHz, CDC13) 
7.27 (d, J = 1 .6, 1 H), 7.06 (d, J = 8.5, 1 H), 6.61 (dd, J = 2.4, 8.5, 1 H), 3.78 (s, 3 H), 3.7 1 
(t, J = 6.0, 2 H), 2.82 (m, 1 H), 2.02 (m, 1 H), 1 .57 (m, 1 H), 1 .27 (d, J = 7.0, 3 H). 

10 (R/S)- 1 -r- Butoxvcarbonvl-l .2.3.4>tetrahvdro-4-hvdroxv-4-methv)>7-methox vquinoline . To a 
flame dried 250 mL 3-necked rb flask equivuipped with a magnetic stir bar was added 
Ce(m)CI 7 H2O (2.74 g, 7.35 mmol, 2 equiv). The flask was heated in a 140°C oil bath 
under reduced pressure (~ 1 torr) for 2.5 h. The flask was cooled to rt and slowly filled with 
N2 g. The white powder was suspended in dry THF (30 mL), stirred at rt for 1 h and then 

15 cooled to -78°C. To the white suspension was added a 1 .4 M solution of methyl lithium 

(MeLi) in Et20 (5.25 mL, 7.35 mmol, 2 equiv) by syringe. The dark yellow/brown solution 
stirred at -78°C for 1 h and then l-/-butoxycarbonyl-l,2,3,4-tetrahydro-7-methoxy-4- 
quinolone dissolved in 3 mL THF was added. The solution stirred at -78 °C for 3 h and was 
warmed to 0°C for 2 h. The reaction did not go to completion and starting material was 

20 observed by TLC (silica gel, hexane/EtOAc, 3:1). The reaction was quenched with H2O ( 1 
mL) and allowed to warm to rt. The solution was neutralized with sat NH4CI solution (5 
mL), extracted with EtOAc (3 x 100 mL), washed with brine (1 x 100 mL), dried over 
Na2S04 and concentrated in vacuo to give a mix of the desired alcohol and starting 
material. The mixture was taken up in EtOAc and concentrated on Celite™ to give a free 

25 flowing powder which was purified via flash column chromatography (silica gel, 
hexanes/EtOAc, 3: 1 ) to give 796 mg (74%) of the desired product as a vicious clear 
colorless oil. Data for 1 -f-butoxycarbonyl- 1 ,2,3,4-tetrahydro-4-hydroxy-4-methyl-7- 
methoxy-quinoline: Rf = 0.20 (hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, CDCI3) 7.42 (d, 
J = 8.7, 1 H), 7.33 (d, J = 2.5, 1 H), 6.66 (dd, J = 2.5, 8.6, 1 H), 3.98 (m, 1 H), 3.79 (s, 3 H, 

30 OCH 3 ), 3.61 (m, 1 H), 1.98 (m, 2 H), 1.58 (s, 3 H), 1.53 (s, 9 H). 
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( /?/<T |- 1 -/-ftutoxvcarhonvVl :2.3.^-tetrahvdro-4 -methvl-7-methoxv-quinoline 
To a oven dried 250 mL rb flask equivuipped with a magnetic stir bar was dissolved 1 -t- 
bmoxycarbonyl-l,2,3,4-tetrahydro^hydroxy C 44 m S- 150 

5 pmol) in EtOAc ( 1 5 mL). The flask was repeatedly evacuated and flushed with N2 then a 
catalytic amount of 10% Pd on C (-5 mg) was added. The flask was again evacuated and 
flushed with N2 several times and then H2 was introduced by balloon. The solution was 
stirred under H2 for 12 h. The flask was again evacuated and flushed with N2 several times 
to remove any residual H2 and the solution was filtered through a pad of Celite™ and 
1 0 concentrated in vacuo to give the desired amine (37.0 mg, 1 33 umol, 90% yield) as a clear 
colorless oil. Data for l-r-butoxycarbonyl-U,3,4-tetrahydro-4-methyl-7-methoxy-quinoline: 
Rf = 0.59 (hexanes/EtOAc, 3: 1 ); *H NMR (400 MHz, CDCI3) 7.28 (d, J =2.3, 1 H, Ar-8), 
7.07 (d, J =8.5, 1 H, Ar-5), 6.61 (dd, J =2.5, 8.5, 1 H, Ar-6), 3.78 (s, 3 H. OMe), 3.71 (dd, J 
=6.1, 12.2. 2 H, C2-H), 2,83 (m, 1 H, C4-H), 2.00 (m, 1 H, C3-H), 1.58 (m, 1 H, C3-H), 
15 1.53, (s, 9 H, (CH 3 )3X 1-27 (d, J =7.0 Hz. 3 H, C4-CH3). 

(RISV 1 .2.3.4-Tetrahvdrcv4-methvl-7 -methoxvQuinoline. To a oven dried 250 mL r.b. flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved 1 -r-butoxycarbonyl- 
l^,3,4-tetrahydro-4-methyl-7-methoxy-quinoline (678 mg, 2.44 mmol) in CH2CI2 (15 mL). 

20 To the stirred solution was added trifluoroacetic acid (TFA) (2 mL) at rt. The solution 

stirred under N2 for 2 h and then quenched with sat NaHC03 solution (25 mL), extracted 
with CH2CI2 (3 x 20 mL), washed with brine (1 x 30 mL), dried over Na2S04 and 
concentrated in vacuo to give 370 mg (77%) of the desired quinoline as a clear colorless oil. 
Data for l,2,3,4-tetrahydro-4-methyl-7-methoxyquinoline: Rf = 0.32 (hexanes/EtOAc, 3:1); 

25 *H NMR (400 MHz, CDCI3) 6.95 (d, J =8.1, 1 H, Ar-5), 6.22 (dd, J =2.5, 8.3, 1 H, Ar-6), 
6.03 (d, J =2,6, 1 H, Ar-8), 3.86 (br s, 1 H, NH), 3.73 (s, 3 H, OMe), 3.28 (m, 2 H, C2-H), 
2,85 (m, 1 H, C4-H), 1 .95 (m, 1 H, C3-H), 1 .64 (m, 1 H, C3-H), 1 .25 (d, J =6.9, 3H, C4- 
Me). 

30 (RIS\- 1 .2.3.4-Tetrahvdm-7-hvdroxv-4-Tnethvlquinoline . To a flame dried 25 mL rb flask 
equivuipped with a magnetic stir bar and a N2 gas inlet was dissolved l,2,3,4-tetrahydro-4- 
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